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SUMMARY OF CHANGES IN REVISION 3.12 


of the System IV User's Manual replaces Revision 2.9. 
2 f 


"S a Summary of changes in the new revision. If you are familiar 
with the previous revision, read the sections listed below. 
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Change 


You can naw use the . MOVE ALL EF command to 
“stretch are “shrink"® a scene or part of a scene 
in time. System IV assigns new video frame 
numbers promartionally ta the keyframes involved. 


You may mow mame a scene while im animate mode. 
You may mow mane a section while in animate mode. 


YOu may now mame & scene while in .SCENE EDIT 
Mcacd & 


allows you toa synchronize function generator & 
to the TV field. This is particularly for 
canmecting funetion generator & to color and 
USing tt for the background. 


Section parameters .AUX SIG 1, .AUX_ SIG 2, 

»~AUX SIG 3, and .AUX SIG 4 have been changed to 
frame parameters .FRAME AUX 1, «FRAME AUX 2, 
WFPRAME AUX SS, and «FRAME AUX 4, respectively. 
Sectian parameters .G@UX SIG S and .AUX SIG 6 
have changed mames to .SEC AUX 1 and 

»SEC AUX 2, reapectively. 


The maximum value for . SEL INTENS CF is mow 4. 
System IV maw allows specification of 24 
separate waveforms sa that each function 
generator can be loaded with its own unique 
WHY Gf CHT 
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&. INTRODUCTION 


System IV is a tool used to create animation. This manual 
describes the animation language that is your interface to the System 
IV software. As you enter commands at the control panel, powerful 
state-of-the-art software interprets these commands and issues 


ingstructigns ta the graphics hardware to generate video images. When 
these instructions are issued to the hardware in rapid succession, 


animation is produced. 


Aol THE 4 BASIC MODES 
System IV operates in four modes: 


An Control Structure Mode 
aye Animate Moce 

Gu Scene Edit Mode 

ad. Playback Mode 


You'll use control structure mode to pravide System IV with same 
preliminary information about the animation that you want to create. 
You'll] also useé control structure mode to save animation and to 
retrieve information about your control structure. 


You" ll use@ animate mode to create pictures and insert these 
pictures, as keyframes, into scenes. Then youll tell System IV how to 
make the inbetweens. 


After you have made a few scenes youll probably want to enter 
scene edit mode ta edit the scenes. Editing consists of splicing the 
enes together in various ways and merging action from one scene inta 
anather scene. 


Finally you'll want to see your animation, so youll enter 
playback mode. You can watch your animation running at regular speed ar 
in Slow motion. 


You" lil be cycling through the following five steps as many times 
aS necessary ta produce good animation. Some steps may be skipped in 
any cycle. 


a&. Create or modify a control structure 
(Cantrol Structure Mode) 


b. Create or modify a picture by assigning values to picture 
parameters (Animate Mode) 


Cc. Create or madify scenes by saving pictures as keyframes, 
deleting unwanted keyframes, and editing scenes 
(Animate Mode and Scene Edit Mode) 


tls Instruct System [V¥ on how to create your inbetweans 
(Arnimate Mode) 


@. Phay back your scenes (Flayback Mode) 
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A. CHOOSING YOUR OWN NAMES 


You"lil be assigning names to many things, like sections of artwork 4 : 
andl scenes. Use almast any names you want, but your mames mugh be ma ; 
mare than 14 characters long, must begin with a capital letter, and 

mst contain anly capital letters, numbers, and underscores. if System 

IV tells you that you cannot use a name, then choose another mame. The 


first name is most likely being used for something elise. Maines yout 
can’t assign are called “reserved words". A complete list of reserved 


words 28 im section FE of this manual. 


&. 3 WHAT IS & CONTROL STRUCTURE *? 


AS mentioned @arlier, before you can create animation, you mist 
supply System IV with same preliminary information about your 
animation. This information goes into a comtrol structure. A cantrol 
etructure includes 


a. Name of the job you are working on 


ob. Sectioning information: 
Camera that you will use to section your artwork 
Number of sections 
Langth of @ach section 


ce. Hierarchy ~~ In the hierarchy youll bind sections of artwork 
together soa that you can comtrol them simultaneously. ri) 


ad. Alternate names of scenes. There are ten scenes. They have 
permanent nmames A,B,C,D,E,F,G,HaT,d. You might want ta give 
them names that are more meaningful tao you, such as WAL, RUN, 
ar CAR. 


e. Alternate names of sections. Sections have permanent mames 
A ly | iebg.. x een You might want to give them nmam@s like LARM, 
R_UARM, HEAD. 


Pa Inactive parameters. System IV runs more efficiently if you 
"kill’ parameters you won"t be using. [Tf you dan’ t know which 
parameters ta kill before you start animating, then you cam kill 
them later. 
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As4 WHAT, ARE FARAMETERS 7 


— When“you create pictures with System IV, you"ll transform your 
sections of artwork by changing their size, position, calor, etc. 
These attributes that you can change are called ‘parameters’. You'll 
create pictures by adjusting parameters. 

System IV has 7 types of parameters: 
a. Frame Farameters 
b. Section Parameters 
c. Geameteric Farameters 


Frame parameters agpoly ta the entire picture at once and mot ta 
individual sections of artwork. These parameters da not belong ta any 
particular section, but they are shared by all the sections. Far 
example, colors are frame parameters. Colors are assigned to a picture 
according to the gray levels in the picture. If two sections have the 
sane gray level, then they will necessarily be the same color. You 
fannot assign different colors to the two sections because colors are 
frame parameters. See section F.9.2 for a complete list of frame 
frau” amet ers 


Section parameters apply to individual sections of artwork. Far 
example, intensity ig a section parameter. Every section has its own 
intensity parameter, which allows you to assign every section a 
different intensity if you wish to do sa. The majority of System IV*s 
paeraneters are section parameters. See sections F.9.3, F.9.4, F.9.5, 


Ppand F.9.6 for a complete list of section parameters. 


Geametric parameters apply to one or more sections of artwork at 
the game time. You uge these parameters toa move sections or 
combinations of sections through space, ta rotate them, to change their 
peaportions, and ta skew them, You must specify which sections are ta 
he controlled together by building a hierarchy with System IV's . NODE 
tement. See section F.9.1 for a complete list of geometric 


a 
paraneters., Section E.16 explains how to build a hierarchy. 


If you start animating “from seratch® with a full set of 
parameters, you will have these parameters to work with?! 


An il set of frame parameters: 


6. l set of section parameters for each section of 
artwork 


Gy iL set of geometric parameters for each sectian of 
artwork and each node you created with System [V"s 
~NODE statement 
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fo FPARAMETERS IN SYSTEM IV COMMANDS 


You Will often want to command System IV to perform operations oan 
parameters that you choose. For example, you might want to “kill* some 
parameters to make System IV run more efficiently. Certain conventions 


apply when you specify parameters in commands to System IV. 
Frame parameters da not belong to any section or mode. You simply 


refer ta them by the names on their switches. For example, you puk 


«RED! 1 if you mean red for gray level 1 
«GREEN . 1 if you mean green for gray level It. 


For section parameters and geametric parameters, you must aleo put 
the name of the section or mode that the parameter belongs to in front 
of the switch mame. Size, for example, is geometric. Every section of 
artwork and every node in your hierarchy has its own size parameter. 


You cannot simply refer to “.SEZE* because there is ambiguity about 
which S126 parameter you mean. (Inetead, you put 

Sieh ee if you mean section i’s .SIZE parameter 

S21 S02ZE if you mean section S's . SIZE parameter 

SAM .OTZE if you mean the node SAM*s .SIZE parameter. 


If you want to refer to several parameters of the same section or node, 
you only need to enter the node name once at the beginning of the list. 
For example, you put 


S1 .SIZE .TRNSLT_X .TRNSLT_Y if you mean section i's .S2Ze, 


wTRNSLT X, and . TANSLT UY parameters. 
If you want to perform an operation an all parameters, or on all 
parameters of a particular section or node, System IV allows vou to use 


the reserved word 
If the “ALLY is 


"ALL rather than listing the parameters explicity. 


or Lit means a1] 


preceeded by a section name 


paraneters of thak section or node for which the operation makes s 
means all parameters for which the operation makes 


"ALL * 
For example, 


Otherwise, 


SEM Se. 


your puck 


section i* 


nade name, 


ITT a 


Pau eines bers 


my 


section 2° parameters 


Si ALL if you mean all of 
S2 ALL if you mean all of 
ALL. if you mean all parameters, 
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System IV allows you to use parentheses ta “distribute* 
nore symbols over several section names ar node names. This 


provides you’with a convenient shorthand. For example, you c 


(S1-84) (. SIZE) if you mean the .SIZE parameters af s 


L,2,3, amd 4. This if @quivalent toa 
Sl: .SIZE 52. «Size SS .3Si2ZE S44 ssize 


(SAM SUE) (.570ZE .ROTATE) if you mean the the .STIZE amd 


~-ROTATE parameters of the 
nodes SAM and SUE. This is 
equivalent ta pubkting 

SAM .SIZE .ROTATE SUE .SIZE . 


FAGE S 


ene ar 
feature 
arp put 


ections 
putting 


ROTATE 


When you use parentheses im System IV commands, you should abserve 
the following canventioans: 


The first set of parentheses mist contain a list of 


sectican names and/or mode names. You can use "-" ta 
Specify & Sequence of sections (see above example). 


The second set of parentheses contains a list of 
parameters, or any ather symbols. If there is only 
ane symbol in the list, the parentheses are optional. 
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A.& ENTERING SYSTEM [V COMMANDS 


When You work with System IV, you will be instructing System IV on 
what to do by entering command lines. A command line consists of a 
command, sametimes followed by some additional information. The pieces 
of additional information are called “arguments* for that command. 


You enter commands and arguments by typing at the keyboard or by 
pushing & Switch if the command or argument has a switch. Symbols typed 
at the keyboard must be seperated by a comma or a space. For commands 
With arguments, you must push the RETURN key after you enter the last 
argument . 


The switches on System IV's cantrol panel have lamps. Im general, 
if your push a Switch and that switch represents a command in a command 
line, the name of the command will be echoed on the alphanumeric 
display and. the lamp will light while System IV is executing the 
cammand. If you push a switch and that switch represents an arqumant 
in a cammand line, the name of the argument will be echoed on the 
alphanumeric display but the state of the lamp will not change. 


When most commands are completed, the switch lamps will go out 
automatically. Far a few commands you must push the command"s switch 
to make the command terminate. If you must dao thig, it if noted in the 
discussion. of that command. 


System IV always “listens*® to you. As System IV executes one 
command, you can enter more commands for it to execute later. Wher 
System IV begins executing a command, the cursor on the alphanumeric 
display moves down one line and System IV types a “**, If this happens 
while you are entering another command, just continue entering your 
command. Your command is not affected by the *** on the display. 


System IV allows you to store a series of commands in a disk file 
and call up the commands later by typing the file name inbetween a pair 
of angle brackets. For example, suppose that you want to call up a 
camnmand file named MYFILE.CF. (The “.CF* at the end of the name tags 
this file as a System IV command file). First you type in 


<MYF DLE. CFS 


and System IV will echo the cammands in the file on the alphanumeric 
display. You mow have several options: 


To execute the commands, push the RETURN key. 


To delete the commands from the display without executing 
them, push the “\" key. 


To change the cammands before executing them, push the DEL 
key to delete those cammands you want to change. 


If you type the name of a cammand file that does mot exist, System IV 
will give you an error mesgage when you try to type the final “2". 
Instructions for creating command files are im section E.25. 


® 


e 
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&.7 IF YOU MAKE @& MISTAKE 


If “you make a mistake and push a switch that selects the wrong 
command, try pushing the switch again. Most switches negate their 
action an @very second push provided they have mot dane anything to 
your animation before the switch is pushed a second time. 


[f¥oyoi make a mistake entering & cammand and your command line has 
mot been executed yet, you use the delete key DEL or the back slash *\° 
to erase your mistake. Each time you bit DEL it will delete one 
keystroke oor switch push starting with the most recently entered. You 
Will s@e your input being deleted on the alphanumeric display. After 
you have deleted your mistake, you can enter the remainder af the line 
carrectily. Each time you ough the “\* key it will delete all input on 
the display back to the last carriage return that you typed. 


Tf youw push DEL or "AN" and nothing happens to the alphanumeric 
display, that could mean that the command you were trying ta delete was 
already executed. This may ar may not be a problem. Try gushing the 
gwitch.representing the item you want deleted. If you cannot recover 
fram your mistake you will have to start over again, hopefully only 
from the point where you made the mistake. 


if you enter an invalid command Line, you will see a blinking 
error message on the bottom line of the alphanumeric display. To 
acknowbed@@ and erase the error message, push the CEM key (cc) error 
Massage) an the keyboard. Section J of this manual contains a summary 
of error messages and what to do about them. Generally, Sys 
ignores commands unless they are completely correct. 


neem TM 
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A.8 AN EXAMPLE 


SUpPOsSe your aatwuark is a car divided into 3 sections. 


Si 


fon Bi 


ates shit )) maxsanmacsainee 


' t 
i H 
’ ! 
H) i 
1 ! 
1 1 
1 \ ' 
on ; Fine ete ene tan anne sane \ west ate ane ane 
1 ! 
t i 
’ i 
i 3 
! 1 
1 1 


“m 
$3 


* 
* 


You want to assemble the car and move it across the screen from ® 
left to right. How do you do it? 


You" li, start in coaomtrol structure mode and build a control 
structure for your animation. First, enter 


»CREATE EXAMPLE Return Key 


to create @ new control structure. The name of your animation will 
be EXAMPLE, 


Next you" lil erber 
»AUTO Sec 

This command sections the artwork, creates three section nmades, are 
attaches them ta your artwork. Each section node contains one set of 
section parameters and one set of geometric parameters. 

| Next, you might want to name the sections. Enter 

| oe eee ee wn we a se povee .omne oy Siac 

»NAME SEC FWHEEL Si BODY S2 RWHEEL SS Return Key 
You can now refer to section 1 as FWHEEL, section @ as BODY and 


sectian 3 as RWHEEL. You can use the parameters in these nodes 
assemble the car. 


to 
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Now you? 11 wank to create a made controlling the assembled car. 
Then yous?! be able to move the entire car from left to right across 
ee” screen. Use the command 


»NODE CAR FWHEEL BODY RWHEEL Return Key 


You created a geometric node, CAR. It controls all three sections at 
the same time. You can visualize the hierarchy you created as: 


FWHEEL BODY RWHEEL 
$1 oa Sx 


Now you*ve built a control structure and you are ready ta beaqin 
animating. Enter 


«ANIMATE 


ta @xit control structure mode and enter animate mode. System DY will 
need some time to digest your control structure. When System IV is 
ready to proceed, the lamp on the .ANIMATE switch will go on and the 
alphanumeric display will indicate that you are in animate mode. 


eo Now you" ll want to assemble the car by maving the wheels where they 
belong. You*ll work on the front wheel first. 


» TRANSL X 
This attaches a translation-in-x parameter to the leftmost shaft 


encoder. AS you turn this encoder back and forth, the front wheel will 
move left and right on the CRT. 


You'll also want to move the front wheel up and down, sa you enter 
» TRNSLT HY 
This attaches a translation-in-y parameter to the shaft encoder second 
from the left. As you turn this encoder back and forth, the front 
wheel will move up and down on the CRT. Now you cam pub the front 
wheel where it belongs on the car. 
Next you'll want to put the rear wheel on the car. Enter 


»SELECT NODE RWHEEL Return Key 


g The same shaft encoders you used for the front wheel will mow move the 
rear wheel, Fut the rear wheel where you want it. 
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Now you're ready to move the entire car at ance. To da this, 
enter 


ASELECT NODE CAR Reburnm Key 


The two shaft encoders will now move the front wheel, rear wheel, and 
body of the car simultaneously. 
| 


Ta make the car move across the screen, you'll want to make two 
keyframes, In the first keyframe the car will be at its starting 
position, and in the last keyframe the car will be at its final 
position. 


Turn the shaft encoders to move the car to its starting position, 
and enter 


.MAKE_EF 1 Return Key 


This makes the picture on the CRT into a keyframe. During playback, 
this picture will be displayed on video frame number 1 of the scene, 


Now turn the shaft encoders toa move the car to its final position, 
and enter 


~MARE EF 288 Return Key 


This makes the picture into another keyframe. During playback, this 
picture will be displayed on video frame number 144 of the scene. The 
scene you've created will be 18a video frames long. 


Now you" li want System IV to make the inbetweens for your scene 
and play the scene back. Enter 


» PLAY RACE 
tao exit animate made and enter playback mode. When System [V is ready 
to continue, the lamp an the . PLAYBACK switch will go on and the 
alphanumeric display will indicate that you are in playback mode. 
Next, enter 
» FORWARD 
BSyatem IV will mow take some time to digest the information you've 
entered and work Gut the inbetweens for your scene. When System IV is 
ready for playback, the lamp on the .FORWARD switch will go on and the 
picture on the CRT will show the car at its starting position. 
To play back your scene, enter 
» FORWARD 
AaQaL rt. The car will move across the screen from the starting position 
ta the final position. Tt will start slowly, pick up speed in the 


middie, and finish slowly. This is slow fast slow motion. Later 
you" ll learn how to specify other types of motion. 


| 
| 
| 
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You" bi probably want to see your animation again. To do this, 
first enter 


«RESET 


The lamp om the .FORWGRD switch will go out. Next, enter 


» FORWARD 


The lamp on the forward switch will go on, and the picture on the CRT 
Will shaw the car at its starting position again. Finally, enter 


» FORWARD 
again. System IV will 
play back. your 
three commands. 


play back your 


animation one more time. You Can 
Scene as many times as you want by repeating the la 


Now read the entire manual. Ae tee 
sone simple animation using System IV 


Won 


you have read it, try creating 


f fo 
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F 


EB. SYMBOLISM USED IN THIS MANUAL 


In this manual we use certain conventions to describe the syntax 
af System TY commands. This section lists these conventions in = 
alphabetical order. 


Wem you See wa. Th m@ans aa 


argi You must enter @xactly one of the arguments 


argi,w...,argnm. Da not enter the braces. 


C8 ey 
s 
J t3 bs be 


argn i Examples taWEM od 
H {.WEM 2 
t Ce WFM 2 
i 


3S 
C.WEM_ 4 


Means you must enter either .WEM 1, «WM 2, 


.WEMO3, or .WEM_4, 


*ar ge You have the aption of entering same argument. 


Do not enter the asterisks. 


Example: #NUM#e 


means you have the aption of entering a number. i) 


You may repeat the preceeding entry. Da not 
enter the wan 


Example: VFI VFS wae VFi 
Mears you must enter one aor more single video 


frame numbers, for example li 2S 71 89 del. 


1 
' 
' 
! 
' 
1 
' 
1 
’ 
ul 
1 
' 
: 
' 
1 


“CR & You must push the RETURN key. 


i 
I 
i 
i 
i 
f 
Hy 
i 
i 
i 
i 
i 
i 
i 
} 
i 
: 
i 
: 
i 
i 
i 


You must push the RETURN key only if the last 
item was typed at the keyboard. Do not push the 
RETURN key if the item was selected by pressing 
& Switch. 


ee 


foe we we ee we 


@ 
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When yOu see... | Et Mais a ao 


stan coe osees ssene exbenlagnee somes dest! atees Greve won saves wines ganna senne meses quane saats tiny senan seen etn abyat aesee snter seten aetes tived sis sutie neste atuer aeter seses seats ousee sound seuss setae antae utle H0HY pene peetC v¥nes et¥ee ante cr¥DM crett suits eeate fesay eens settn eeste:eeeee nebes sages stuup\Gante fetun onter <onpe stney seven Sette suset cesses suees tnten sxeee sense 


KE or RF i You must enter a single keyframe number. 


Example: & 


+ 
' 
t 
4 
' 
t 
i 
1 
i 
' 
t 
+ 


Means keyframe nmumber &&. 


EFS or EFS You mast enter ane or more keyframe mummers 


oo} 
Pa # Te Ss 


You may use the hyphen “-" ta enter secue 
af keyframe mumbers. 
» 


EDM eum | ees 


ay 


means keyframe numbers 1, 7, 8, P, amd is, 


‘wee seran senin ease Attar sesne sure gaan vaten votedionis snare tones cutee ante ¢uens steae eetne sents seed nant sents necee atten sentn neuen avsce seaae quent aunts retee sieee sess sotes seete Senne teen asees aeeey 44tee dates 4fsts Aenne fntas fetne Sethe tthe utney este atane Geeey renee seenn wenne wisee fOtGH send sucee Geert Genes eueed seett sotee 


You must enter a name. The mane must be at most 
fourteen characters long, must begin with a 
letter, and must contain only letters, rmumnbers, 
anc underscores. (The underscare ig made 
by holding dawn SHIFT and pushing the hypohen 

i ohele ee You may nok use reserved words as names. 
A camplete ligt of reserved words ia in fe an 


NAME or NAMED H 
H Eooof this manual, 


Examples: LEFT ARM is a& valid name 
Al234 i6 a valid mame 
THE ENCYCLOPEDIA is imvalid (toa Long) 
L234 is invalid (begins with number) 
SEMI-CIRCLE is invalid (na hyphens 
ALL 2& invalid (reserved ward) 


NOD ae NOD You must enter a made name. The name may be 


either a geametric node name or a section name. 


Examples: CAR ig a valid geametric mode name, 
Sil is a valid section name. 
lo igs a valid section mame. 


NUP oe NUP You must enter a mumber., 


1 

' 

i 

i 

i Example: mf 

PAR Gr FARA You must enter the name of a parameter. 

EX amg] ess »OLZE iS & geometric parameter. 
»INTENS is & section parameter. 
*RED 1 is a frame parameter. 


eo 


SYSTEM [IV USER*S MANUAL (REVISION 3.1) 


When you ‘see nae 


1 


PARAMS oF PARAMSI 


Lb MEANS «ae 


&. Frame parameters 


Gb. Section parameters or geometric 


PAGE 14 


You must enter a list of one or more parameters. 
The list may include any combination of 


Dev emeters, 


preceeded by a nade name. The syntax is 


NOD FART FARR ... FPARL 


c. Faraneter group nmamnes, @xcept where 
noted in the discussion of a command 


Ex amp l esi 


~RED 1 .BLUE_1 


You Can use parentheses and the reserved word 
| on Section A.S of this manual discusses 
parameter lists. 


means frane parameters .RED 1 and . BLUE 1 


S51 .S5I1ZE .INTENS 


meas section il*s .SIZE and . INTENS. 


SAM .SIZE . INTENS 


meaws the mode SAM*s .SIZE and .INTENS., 


MYGROUF 

means the parameter group MYGROUF, 
Sil ALL SAM ALL 

neais all of section i*s parameters 


all of the mode SAM's parameters. 


ALL. 
means all parameters 


Sl .S51ZE .ROTATE .RED 1 GROUFL 


means section i*s .STZE. and .ROTATE parameters, 


the frame parameter .RED U1, and the 
group GROUFIL., 


(S51 S2 CARD (.570ZE) 
Means section b's .STZE parameter, 


arc 


per ameter 


section 2's 


»-SIZE parameter, and CAR*s .SIZE parameter. 


% 
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SCE or SCEI You must enter a Scene name. You may use @ither 
a permanent scene mame (A,8,0,0,6,F,G6,H,0,0) or 


an alternate scene name. 


Examples: A ig & permanent scene name. 
WALE CYCLE if an alternate sc 


SEC or GECi You must enter a section mame. You may use 
either a permanent section name, an alternate 


: 
i 
H 
1 Mahe, ar simply the mumber of the section. 
4 
i 
! 
i 
! 
1 
1 


Example: Slo ig a permanent sectian name. 
LEE T ARM is an alternate section name. 
l means the same thing as Si. 


us 


VF or VFi You must enter a single video frame nmumber. 


Example: 25 


yee 


means video trame number 2S. 


You must enter one or more video frame numbers. 


You may uge the hyphen “-" to enter sequences of 
Video frame mumbers. 


EX amp l es 
1 21 31-41 #61 


means Video frame numbers 1, 21, 31 through 41, 
and 41. 
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C. STARTING THE DIGITAL HARDWARE 


Apply power to the Eclipse $/1i36. 

Apoly power ta the line printer. 

Apply power to the disk drive and wait far the READY Light 
to ga on. 


Set the data switches on the S/1LE8 as follows: 
UsUP, D=NOT UF 


Swi teh g@i2sa 45 4 


CSS ES EDD LS ee oS 
Set Ta UDDDDDDD DD 


Uo. Ub DP UY UYU 


Togqle the RESET switch on the S/12, 
Taggle the FR LOAD switch on the S/126, 


FILENAME? will appear on the terminal. 
Strike the RETURN key on the keyboard. 
DATE? will appear on the terminal. 


Enter the date, using numbers, on the keyboard as month, day, year. 
£ 


For example, May 17, 1989 would be entered as | 17 as. Strike the 
RETURN keys 


TIME? will appear on the terminal. 


Enter the time, in 24 hour format, on the keyboard. Lia pm is enterec 
ag io 38. Gtrike the RETURN key. 


‘Will appear on the terminal. 


Type HI on the keyboard and strike the RETURN key. Wait for > te 
appear on the terminal. 


Type SYSTEM4 on the keyboard-and strike the RETURN key. 


You are mow in System IV. 
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D. SHUTTING OFF THE DIGITAL HARDWARE 


i} If you are in System IV, you need ta exit System IV first. Refer ta 
| this manual for instructions on how to do this. 


section B.S of 

Wait foro? to appear on the terminal. 

Type BYE on the keyboard and strike the RETURN key. 

Wait for MASTER DEVICE RELEASED to appear on the terminal. 
Turn off power on the disk drive. 


Turn off power on the line printer. 
Turn off power on the Eclipse S/123, 


® 


SYSTEM IV USER'S MANUAL (REVISTON 3.1) PAGE *1¢ 


Ee CONTROL STRUCTURE MODE - 


In control structure mode yau supply System IV with preliminary @ 
information about the animation you want to create. This information = 
applies to all 18 scenes of your animation. 


You begin by telling System IV whether you want to create a new 
animation ar retrieve an existing animation. When you create a new 
animation, the only preliminary information required of you ist 


a. How many sections ta divide your artwork into, and 
b. Where to draw the sectioning lines. 


The required preliminary information is minimal because System IV 
has many "defaults". A default is an piece of information that System 


IV assumes unless you supply a different piece of information. 


Often you will want to supply more than the minimal amount of 
Preliminary information. Figure E.2 will guide you through all the 
aptions. The commands in the figure are explained later in sectian E. 


When. you create a new animation, you will see your artwork 
displayed using the sectioning camera. The sectioned artwork is 
displayed while sectioning is taking place. 


When you initially start up System IV, you will begin in control 
structure mode. To enter cortroal structure made from any other mode, 
the command is 


CONTROL <CR oe 


The lamp on the switch will go an, and *.CONTROL” will appear an the 
alphanumeric display. Now you can execute any of the control structure 


moce commarncds. 


Figure E.1 shows that will appear at the tap of the alphanumeric 
display when you enter control mode. The field labeled with N's 

contains the name of your animation. The fields labeled with x 
contain the mames of the current waveforms. Initially, all these 


fields are blank. Lines 6 through 23 af the alphanumeric display are 
used to echa your cammands. Line 24 is for error messages. Your 
cammands will £11] up the display from top to bottom. Once the 


ig full, System IV makes roam for each new command by clearing 
Oldest Line af the display. 


To @xit control made, you select any other mode. 


ANIMATION WAVEFORMS 

NNN EES Lom XXXMXXAKXXKAKXKKXXKXXXXXXXMRKKK 
mo XXXXXXXXXXXXXXXXXXXXXXXXKXKXXK¥Y 
mo KKXXKAXAXKXXXXKXXXXXXXXKKXKXXEKKXK 
Som  KXXXXXXXXXAXXKXXKXKXXXXXKXXKXXKXX 


FIGURE E.d -- ALPHANUMERIC DISFLAY FOR CONTROL MODE 


SYSTEM IV USER*S MANUAL (REVISION 3.18) PAGE .19 


FIGURE E.2 
A RECOMMENDED SEQUENCE FOR BUILDING A NEW CONTROL STRUCTURE 


: 1. Use the eiiomuideks command to create a new control structure. 


oy ee ro 


me LF your eeckiluceas cCanera is not the default, use .SEC CAMERA to 
select the sectioning camera. If you make@ a mistake, repeat step 2. 


S. Section your artwork using .AUTO SEC, or else use . NUMBER SEC 
followed by @ither .SFPECTAL SEC or . MANUAL SEC. 
If you make a mistake, repeat step 3S or use . ADJUST SEC. 

4, Tf your working space igs mot 3D, 3D then use .DIMEN to sek the 
proper dimension. If you make a mistake, repeat step 4. 

oe If your video rate is mot the default rate, use .VIDEQ RATE ta 

set the proper video rate. If you make a& mistake, repeat ghep . 


&. If you want to assign alternate nmames to your sections, use the 
~NAME SEC cammand. If you make & mistake, repeat step 6 or use 
the .» RENAME Commeicl « 


7. If youewant toa assign alternate names to your scenes, use the 
~NAME SCENE cammand. If you make a mistake, repeat step F ar use 
the RENAME command. 


gam G TF you wank to create a hierarchy of ABeaeeree eens, then use 
eo the .NODE cammand. If you make a mistake, repeat steo 8 or use 
the .DELETE NODE command. 


9. If you want to deactivate parameters to make System IV run 
then use the .DEACT PARAM command. If you make a mistake, 
bdesaia 9 oor use the .ACTLUPARAM command. 


18, If you want to activate ar aihestasies that have been deactivated, 
use the .ACT FARAM command. If you activated & parameter by 
mistake, use the .DEACT PARAM command to correct it. 


Li. If you want to form parameter groups, use the .GROUP command. If 
YOU make a shabebaneesk. Fepere step dio oar use the . DELETE GROUF command. 


bee IF you want to load the function eenebaeors with waveforms other 
than the default waveforms, use the .LOADLUWFM command. If you make 
a mistake, repeat etep if. 


[If you want to print your control structure, use the .FRINT command. 


14. If you want to save the work you"ve done so far, use the . SAVE 
commarrc 


Liew LF cei teeniie ta Brkt) animating, use the ANIMATE command. 


jp is. Tf you want ta quit for the Pig. Make Sure you are im . CONTROL mode 
and anter the .BYE command. 
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E. id CREATE & NEW ANIMATION 


Toa create a new animation, enter 


CREATE MAME < CR 


where NAME is the mame of the animation you want to create. The name 
fan contain a maximum of 29 characters, including letters, mumbers, and 
colons. You can use colons if you want your animation to reside in a 
particular directory or on a particular device. System IV does mot 
allow you to create an animation with the same name as another 
animation. which has already been saved. Underscores are not permitted 
in the name of your animation, though they are legal in most other 
System IV names. 


The .CREATE cammand deletes the old working files, if any, and 
cr@ates a new set of working files for your animation. If you save your 
animation later, the animation is saved under the name you provided in 
the CREATE command. After System IV executes this command, the name 
of your animation will appear on the alphanumeric display. 


You can use directories to organize various jobs and to avoid mame 
canflicts. If animators Sam and Sue e@ach want to create their own 
animation nmamed STARS, they could create their own directories named 
SAM and SUE. Then SAMI STARS refers ta the animation named STARS in 
Sam?s directory, and SUEISTARS refers to the animation mamed STARS in 
Sue" s directory. The two animations could be completely different. When 
you specify a directory that does not exist in the .CREATE command, 
System IV will create that directory for you. » 


You are allowed toa give your animation the same name that you 
choose far a section, node, scene, or parameter group, but doing this 
could cause confusion if you try to change one of the identical names 
later . 


Ex amyl es JCREATE TOYS. <CR 


creates an animation nmamed TOYS in the current directory. 


Example: CREATE MYSPACE: TOYS <Cr> 
creates an animation named TOYS in the directory MYSPACE, 


Examples CREATE DFP4: MYSPACE: TOYS <C> 
creates an animation named TOYS in the directory MYSPACE 
on device DF4, 
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Eee RETRIEVE AN EXISTING ANIMATION 
: } To retrieve an existing animation, enter 
»~GET WAME <CR> 


where NAME is the mame af the previcusly saved animation that you want 
ta retrieve. 


system IV finds the saved animation and copies it inte working 
files. The saved copy remains intact until vou enter another . SAVE 
conmand, regardless af whak you do to the working copy. After System 
IV @xecutes the .GET cammand, the name of the animation will appear on 
the alphanumeric cdisplay. 


If you try to retrieve an animation that was saved with an old 
revision of the System IV software, you will get the error message 


ANIMATION MUST BE UFDATED 


In this case, you need to update the animation so that it is compatible 
with the current revision of the software. The procedure for updating 
animation is im section Lo af this manual. 


Ex aun Les ~GET TOYS <CR> 
retrieves an animation named TOYS from the current directory. 


e Example: .GET MYSFACE: TOYS <CR> 
retrieves an animation named TOYS from the directory MYSPACE. 


Examples »GET DF4OMYSPACE: TOYS <CR 
retrieves an animation named TOYS from the director y MYSPACE 
on device DF4. 
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Ew RENAME. & SYMBOL 


To rename a section, a node, a scene, a parameter group, a 
WaVEFOrm, ar your animation, enter 


»>RENAMNE NAMEL NAMES <C> 
where NAMEL is the new mame and NAMES is the old name. 


When you rename a sa@ction, & mode, & SCene, of a parameter group, 
the mew mame regplaces the old name. 


When you rename a waveform, the new waveform name replaces the old 
waveform name in your camterol structure and on the alphanumeric 
displays System IV will load the new waveform into the function 
generatars in place of the ald waveform when you @xit control mode. 


When you rename your animation, the new mame reglaces the old name 
im your central structure and oan the alphanumeric display. The mext 
Lime you save the animation, System IV will save it under the mew name. 
if the animation was previously saved under the old mame, the old capy 
remains intact and twa copies of the animation will @xist. You Car 
retrieve an animation, modify it, and save both the original version 
and the mew vergion. 


Examples »RENAME LEFT ARM LARM <C> 
changes the mame of a section from LARM to LEFT ARM. 


Example: RENAME MYWAVE.WF SIN.WFE <CR> 
replaces the SIN waveform with MYWAVE waveform. 


nM ami | es ~-GET DEMO <CR? 
»=RENAME DEMOS DEMOQI <CR 
~SAVE <CRee <CR> 
retrieves the animation named DEMOL and saves a second 
capy mamecd DEMOS. 
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E.4 SAVE YOUR WORE 


To gave all of the animation you have created so far, enter 


ABAVE <CRe® <C> 


gavec with the mame that you gave your 
structure. [If you previquely gaved the same animation, then the new 
capy will replace the old capy. The working copy of your animation 
renainms intact, sa you the point where you 
were before you saved your work. 


Your animation will be 


ran coamkinue animating at 


Eas” EXEITYSYSTEM IV 


To exit System IV and return to the aperating system, RDOS, type 


»BYE “CGR? 
fram the keyboard. Make gure you do a .SAVE before you da a .BYE if 
You want to save your work. 
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E.6 SELECT THE SECTIONING CAMERA 


To select the camera you will use to section the artwork, enter 


o CAPM AS 


£.CAM_ 
£.CAM_E} 

{RED} 

¢, GREEN} éCR> 
£. BLUE} 

LUM} 

£. CAM _AUX_ 1} 
{.CAM AUX 23 


»SEC CAMERA 


The default secticaning camera is .CAM_A. 
Ex aun des »~SEC CAMERA . CAM OB OR 
selects camera BH as the sectioning camera. 
Ew? DEFINE THE NUMBER OF SECTIONS 
To define the number of sections you want your artwork divided 
inte, enter 
»MUMBER SEC NUM < CP 
where NUM is a mumber from 1 to Sd, 


Examples ~NUMBER SEC & <CR> 
defines the artwork as having 6 sections. 


E.8 AUTOMATIC SECTIONING OF ARTWORE 
If you enter 
»MUTO SEC <CREe <CR> 


then System IV will determine the number of sections on your kodalith 
and automatically section your arkwork. 


You should adjust the video level controls properly before tieying 
automatic sectioning. You will find it helpful to invert the video so 
that you can see whether the sectioning lines are correctly drawn after 
this command is executed. 


The sectioned artwork will appear as the picture immediately after 
System IV completes the .AUTO SEC command. If the section lines are 
drawn incorrectly, adjust the video level controls or reposition your 
artwork, then trey the-.AUTO_ SEC command again. 


If System IV cannot section your artwork automatically, the error 
Mes SAC es 
CAN’ T SECTION ARTWORK 


will appear on the alphanumeric display. [In this case, you should ® 
section your arhwork manually (see .MANUAL SEC command). 
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E.9 MANUAL SECTIONING OF ARTWORK 


Ty tf you enter 


«MANUAL SEC <CR># 


yOu Can manually section your artwork. You will be adjusting the 
sections’ lengths in order of section numbers. 


When you use manual sectioning, you should invert the video so 
that you can see all the sectioning lines. 


The procedure for 4 sections is described here. This procedure 
geapily extends to any number of sections. First, enter 


MANUAL GEC <CRo* 


Your artwork will appear as 2 sections in the picture. Sectian 1 will 
have minimum length and everything else will be in section 2. Use the 
leftmast, shaft encoder to adjust the length of section 1. When section 
lois of the desired length, type <CR>. Your artwork will appear as 3 
sections. Gection 1 will have the length you gave it, section 2 will 
have minimum length and everything else will be in section 3. Use the 
leftmost shaft encoder to adjust the length of section 2. What you add 
to or subtract from section 2 will be subtracted from or added to 
section 3. When section 2 is af the desired length, type <CR>. Your 
artwork will appear as 4 sections. Sections 1 and 2 will have the 

5 lengths you gave them, section 3 will have minimum length and 

@e) overyenive @lee will be in section 4. What you add to or subtract from 
Section 3S will be subtracted from or added tao section 4. When section 
3 is of the desired length, type <CR> again. Sectioning is now 
camplete. 


While you are sectioning your artwork manually, the alphanumeric 
display shows the length of the current section. You will see 


SECTION# NNOLENGTH TS Lik 


The field labeled "NN" shows the number of the current section. The 
field Vabeled "LLL" showe the length of that section. 


If you made a mistake on a section’s length, you can adjust that 
gection*s Length with the .ADJUST SEC command. 
E.l@ SPECTAL SECTIONING OF ARTWORE 
If you enter 
»SPECTAL SEC <CR:# <CR> 


then System IV will divide your artwork into Sections of equal length. 
The number of sections will be the number you specified in the 


eC .NUMBER_SEC command. 
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E.11 ADJUSTING @ SECTION’S LENGTH 

if you sectioned your artwork and ane or two sections are the 
wrong length, you can adjust those sections® lengths with the 
~ADIUST SEC command. Enter 


.ADJUST_SEC <CR>* 


When you adjust sections’ Lengths, you should invert the video so 


that you can see the sectioning lines. 


You afe@ naw ready to adjust the length of section 1. Use the 
leftmost shaft encoder to adjust the length of the section. What you 
add to oor subtract fram the section will be subtracted fram or added to 
the section immediately following it. If (or when) section i*s length 
ig correct, type <CR> and you will then be able to adjust the length of 
section 2, and so on. After adjusting the next-to-last section, and 
thereby also the last section at the same time, typing “CR? again will 
weap around to allow you to adjust section 1 again. Alternatively, you 
can type 


to jump immediately to particular section to adjust its length. 
White you are adjusting sections”® lengths, the alphanumeric 


digplay shows length of the current section. You will see 
SECTION NM LENGTH TS Lik 


The field labeled “NN° shows the mumber of the current section. The 
field labeled “LLL” shows the length of that section. 


When all sections are of the desired length, enter 
»~ADIUST SEC iC o# 


ta terminate the .ADIJUST_ SEC command. 
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Ew il2 “WORKING SPACE 


® When you create animation with System IV you are working with two 

We apaces: the space your artwork is in, and the space the picture on the 
CRT ig in. Bach of these spaces can be 2D or SD. You define these 
epaces with the .DIMEN command, Enter 


»~DIMEN C2D3° {2D} <CR> 
D 


't, 
s 
“t, cor %, 
a We tent D ¥ 


where the first dimension defines the artwork apace and the secand 
defines the picture space. 


There are four valid combinations of spaces. Certain parameters 
ar@ inactive in certain combinations of spaces. 


The first combination of spaces is 2D artwork, 2D picture. The 
inactive parameters are: 
CENTER Z » INCLNT » SEL. DEF TH _ FG 
» COMPAS »MASEL RADIUS »SEEW XZ 
«DEPTH » PERSE T WSREW 2X 
» DEF TH FG AMF »PROPRT_ 2 » TRANSL 2 
The secand cambination of 
inactive parameters are: 


, »DEFTH 
G . DEF TH FG_ AMP 


gpaces is 2D artwork, 3D picture. The 


The third combination of spaces is 3D artwork, 2D picture. The 
inactive paraneters are: 


“MASK RADIUS 
» PERSP T 


The. fourth combination of spaces is 3D artwork, 3D picture. No 
parameters are inactive. 


The default working space is 3D artwork, 3D picture. 
EM aun | et ~DIMEN 2D 3D <CR> 


defines the working space as 2D artwork, 3D picture. 
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(REVISTON 


on 
fos 


E.13. NAME SECTION 


Artwork sections have permanent names Si, SEaweay 
allows you toa assign alternate, meaningful names to th 
assign alternate names to ane or more sections, enter 

»NAME SEC NAME] SECT NAMED SECL <CR 


nou 


where @ach SECi is A&A permanent section name or section 
NAME ig an alternate section name. A section can hav 
alternate name. Once an alternate mame is assigned, y 
with the . RENAME command. 


a 


sechion 


Example: »~NAME SEC SAM Sie SUE SS 


assiqne the mame SAM ta if and SUE t 


mn 


14 NAME SCENES 
Scenes have permanent names A,5,C,D,E.,F,G,H,1,0. 
you to assign alternate, meaningful mames to scenes. 
names to one or more scenes, enter 

»~NAME SCENE NAMEL SCEL . NAMED SCE <C> 


aon 


where @ach SCE is a permanent scene name and each 
Scene mane. A scene can have only one alternate scene 
alternate name is assigned, 


“CR 
scene FA 


Example: «NAME SCENE WALK @ RUN B 


assigns the mame WALE to and the 


NAMED i 


you can change it with the 


Paine 
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So Syst en 


@ sechioms. 


number ane each 
@ anly ane 


cu m change 


it 


Oo section 


IV allows 
alternate 


System 
To &&sigqn 


alternate 
Once. an 


commerce. » 


Bu 


is 
MAME. 
» RENAME 


eRe 


RUN to scene 


ae Pe SOR SER aE m pe) ers as zr 
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E.iS INCLUDING NOTES WITH YOUR ANTMATION 


You Can include notes with your animation to explain important 
points about it. Your notes might describe such things as the 
functions that various parameters perform or the proper settings for 
analog cantrols. 


When you print out your comtrol structure, the notes appear at the 
end of thé printout. When you save your animation, the notes are saved 
along with it. 


-* 


Ta ahclude notes with your animation, enter 
NOTE <CR oe 


The lamp on that switch will go on, and System IV will wait for your 
notes. 


Now, enter as many lines of text as you wish by typing at the 
keyboard and by pushing switches. After each line, push the RETURN 
ey « 

After you enter the last line and push RETURN, enter 


NOTE <CR oe 


again, The lamp on that switch will goa out. Your motes will be 
appended ante any notes that you have previously entered. 
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E.16 CREATE NODES 


To create nodes above the sections and other modes you use the 
JNODE commance. The syntax of this command is 


»NODE NAME NOD ... NODi <CR> 


where MAME is the name of the node that is to be inserted above the 
nodes NOD ... NOD. The modes created with the .NODE command contain 
anly geometric parameters. The following s@quence of commands creates 
& hierarchy containing 6 nodes: 


~NUMBER SEC 3 <CR> 
«SPECTAL SEC <CRo* <CR?E 
~NODE SAM Si Sa <C> 
ANODE SUE SAM SS <C> 
«MODE RIM SUE <CR> 
The hierarchy looks like this: 
KIM 


aa 
SUE 


! ] 

oT] a] 

San H 

4 1 

’ i 

ani tics dil be ' 

i 

i : ' 

' i i 

$1 $2 S35 

i i ' 

! 1 ’ 

51 a, GS 
The nodes 51,352,953 were created with the «NUMBER SEC command. 


These three nodes are used to manipulate the 3 sections individually. 
The node SAM is used to manipulate section 1 and section 2 together, 


SUE and KIM manipulate all three sections together. 


The node KIM is sometimes called a root. A figure like this 
hierarchy is called a tree. (Turn it upside down, and it resembles a 
trea.) The lines connecting the nodes are called branches. a tree has 
one root and zero or mare additional nodes. Many branches can leave a 
node but only one branch can enter a mode. & collection of one or more 
trees is called a forest. A hierarchy is nathing more than a forest. 

Suppose you created a control structure and it contains the 
hierarchy shown above. You animated a few scenes anc (8 hours later) 
you discovered you really need another node, say you need it above 33. 
What do you do? 
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You get back into camtroal structure mode, and enter 


| -NODE JOE $3 <CR> 


Your animation will mot be destroyed. The hierarchy now looks like 
this 


t i 
4 i 
SAM JOE 

1 i 

' i 

i ' ' 

1 ' ‘ 
Si. G2 8s 
1 ' ! 

' J i 
Si $2 .S5 


E.l7 DELETE NODES 


If you created modes and never used them to produce animation you 
, delete them. To delete nodes, enter 


»DELETE NODE NODL ... NOD <CRe 
wheree NOD... NODi are the names of the nodes to be deleted. You can 
only delete modes created with the .NODE command. If you delete a node 


that was used to create animation, the animation will change. 


When you delete a node, System IV removes that node"s parameters 
from your parameter groups. 


Ex amped ery »~DELETE NODE SAM SUE <CR2 
deletes the nodes named SAM and SUE. 
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E.18 DEACTIVATE FARAMETERS 


System IV allows you to deactivate parameters that you will mot D> 
use to produce animation. Deactivating unused parameters makes System < 
IV run more efficiently. There are two ways to deactivate parameters: 


@&. To d@activate a list of parameters you choose, enter 
»DEACT PARAM FARAMS <CR 


where FARAMS is the list of parameters. The list may 
cantain frame parameters, section parameters, geometric 
parameters, and “ALL specifiers, buk it may mot contain 
paraneter group mames. 


be You can deactivate many of the less frequently used 
parameters with a special command. To do this, enter 


-.DEACT_ FPARAM <CRK># <CR> 


(In other words, if you press the .DEACT UFPARAM switch. you 
must press RETURN once. If you enter .DEACT FPARAM from 
the keyboard, you must press RETURN twice.) Section M of 
this manual lists the parameters that will be deactivated. 


[If you trey to deactivate parameters and same of those parameters 
areé already inactive, System IV will ignore them and will deactivate 
only the active ones. 


When you deactivate parameters, System IV removes those parameters 
fram your parameter groups. 


Remember that System IV may automatically deactivate some 
parameters depending on the dimensions of your working space (see 
»~DIMEN command). For example, if your working space is 2D artwork, 2D 
picture, then all .TRNSLT_Z parameters will be inactive whether or not 
you deactivate them yourself, 


Example: ..DEACT PARAM Sil .INTENS SAM .SIZE .RED_1 <CR> 
°° deactivates section l*s .INTENS parameter, the node SAM's 
»~SIZE parameter, and the frame parameter .RED_1. 


Example: © ,.DEACT FARAM ALL <CR> 
deactivates all parameters so that you can activate only 
these you plan ta use. 


Example: ..DEACT PARAM S2 ALL <CR> 
deactivates all of section 23°s parameters so that you can 
activate only those you plan to use. 


Example: .DEACT PARAM (S1-S3 SAM) (.S1ZE) <CR> 
deactivates the .SIZE parameters for section 1, section 2, ™ 
section 3, and the mode SAM. This command is equivalent to @ 
»~DEACT_FARAM Si .SIZE SB .SIZE SS .SIZE SAM .SIZE <CR» 


fod 
ie 
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E.«1? ACTIVATE FARAMETERS 


i 2 If you deactivated parameters, you can reactivate them. To 
activate a List of chosen parameters, enter 


»~ACT PARAM FARAMS <Ck> 


where FARAMS is the list of parameters. The list may contain frame 
paraneters, section parameters, geometric parameters, and "ALL" 
specifiers, but it may not contain parameter group names. 


Tf you try to activate parameters and some of those parameters 
are already active, System IV will ignore them and will activate 
only the inactive ones. 


Remember that System IV may automatically deactivate some 
parameters depending on the dimensions of your working space (see 
»-DIMEN command). For example, if your working space is 2D artwork, 2D 
picture, then all .TRNSLT_Z parameters will be inactive even if you 
activate them explicitly. 


Ex amp) es »ACT PARAM Si .INTENS SAM .SIZE .RED 1 <CR» 
activates section 1i*’s .INTENS parameter, the node SAMs 
SIZE parameter, and the frame parameter .RED_1. 


Example: sACT PARAM ALL <OR 
activates all parameters, 


@ compre: LACT PARAM S2 ALL <CR> 
activates all of section 2"s parameters. 


Example: .ACT PARAM (Si S2)(.TRNSLT_X .TRNGLT_LY) <CR? 
activates section 1i*s .TRNSLT_X and .TRNSLT_Y parameters and 
section 2°s .TRNGSLT_X and .TRNSLTLY parameters. This command 
is @quivalent to 
“ACT PARAM Si .TRNGSLT X .TRNGSLT_UY S22 .TRNGSLT_X .TRNSLT UY <CR> 
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E.28 DEFINE A FARAMETER GROUF 


System IV allows you to refer to a collection of parameters as a 
group. The parameter group name is like an abbreviation. You can enter 
aniy the group name rather than the entire list of parameters in the 
group. To create a group, enter 


»GROUP MAME PARAMS <CR> 


where NAME is the name of the parameter group you are creating and 
FARAMS is the list of parameters that make up the group. The list may 
contain frahe parameters, section parameters, geometric parameters, and 
"ALL* specifiers, but it may not contain other parameter group mames. 


EX amps) aes »~GROUPF COLGRS . RED U1 .GREEN 1 .BLUE 1 <CF> 
Creates a parameter group mamed COLORS that contains the 
background color parameters .RED 1, .GREEN_1, and . BLUE 1. 


Ely eum dees “GROUP ACTIVE ALL <C> 
Creates & parameter group named ACTIVE that contains all 
the achive parameters, 


Example: .GROUP MYGROUF Si ALL S@ .SIZE <CR> 
creates a parameter group named MYGROUFP that comtains all 
of section 1l*s active parameters, plus section 2's .SIZE. 
Example: .,.GROUP SIZES (S1-S4).SIZE <CR> 
Creates & parameter group mamned SIZES that contains the .SIZE is), J 


parameters for sections 1, 2, 3, and 4. This command is 
equivalent to 
-GROUP (SIZES Si .SIZE SS .SIZE SS .SIZE $4 .SIZE <CR> 

Ew 2 DELETE PARAMETER, GROUFS 


[f you created parameter groups by mistake you can delete them. Ta 
delete parameter groups, enter 


~DELETE GROUP NAMEL ... NAME <CF er 
where NAMEL ... NAME: are the names of the groups toa be deleted. 


EM amiga des »~DELETE GROUP SIZES COLORS <CRe 
deletes the parameter groups named SIZES and COLORS. 
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E.22 PRINT INFORMATION ABOUT A CONTROL STRUCTURE 


e& System IV can print your control structure on the line printer. At 

e your option, the printout will include either a list of the active 
paraneters ar a list of the inactive parameters. To ee your canmtrol 
structure, enter 


.PRINT £.DEACT_PARAM? <CR> 
£.ACT_PARAM} 


Tf you choose to print the inactive parameters, the printout will 
include a list of all the parameters you have explicitly deactivated, 
but it willonot include any parameters that System IV has deactivated 
automatically due tao the dimensions of the working space (see .DIMEN 
cammarch) . 


[f youvchoase.toa print the active parameters, System IV will take 
the dimensions of the working space into account in determining which 
parameters are active. The parameters listed in the printout will be 
those that you can actually use to create animation. 


If you enter the command 
»FRINT <CRo#® <CR> 
then System IV will print the inactive parameters by default. If you 
push the wFPRINT switch, you must push RETURN once. If you enter .FRINT 
e from the keyboard, you must push RETURN twice. 


Example: »PRINT JACT PARAM <CR 
prints the control structure, including the active parameters. 


Example: .PRINT .DEACT PARAM <CR> 
prints the control structure, including the inactive parameters. 


1 Stacia abe 
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Eee GELECTING A VIDEO RATE TO WORE WITH 


A PAL System IV has the ability to update video frames at the 
rakes shawn im the table below. 


Linge /Prame Frames /Secomd 


1125 25 


tee teed 
1125 wi 
G25 ie 
625 wi 


The default video rate for a FAL System IV is LISS lines/frame at 25 
frames/sec. To change this, enter 


»VIDEO_LRATE LPF FES <CR> 


where LPF is the number of lines per frame you want to see and FFS is 
the number of frames per second you want to see. 


EM eur Loaf ~VIDEO RATE L1iSS Sa <Ck> 
selects a FAL video rate of 1L1SS lines/frame at 8G frames/sec. 
arm NTSC System IV has the ability to update video frames at the 
rates showy in the table below. 


Lines /Fr ame Frames /Secone 


FAS Ba] 
94S bi 


#25 Ree) 
a Papa & 8 


e179 wath 
Li79 AQ 
635 24 


635 4g 


The default video rate for an NTSC System IV is 945 lines/frame at 3a 
frames/sec. To change this, enter 


«VIDEO RATE LPF FPS <CR> 


where LPF is the number of lines per frame you want to see and FFS is 
the number of frames per second you want to see. 


Example 4 «VIDEQ RATE 1179 24 <CR> 
selects an NTSC video rate of Li?S Llines/frame at 24 
FY AMES /EEC. 


y = 
| 


eo 
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E.e4 SELECTING WAVEFORMS TO LOAD INTO THE FUNCTION GENERATORS 


System IV allows you to load your own waveforms into the function 
generators. You may also specify which waveforms you wish to load inta 
particular function generators. To dao this, enter 


«LOAD WFEM NAMEL .FG i... ..FGi 1 WF on 


NAME; .FG_i.....FGi .WEon 


where @ach NAME ds the name of an existing waveform file, each .WF on is 
a waveform mumber l,2.3 or 4, and @ach .FG Li is a function generator 1,2, 
Sy Fy OOF, i A munber may be gubetituted for any .FG i or . WF on. If me 
~FG_i i6 Specified forvsa particular waveform file, then ALL 4& function 
generators are loaded with that waveform file. 


The waveform file mames can contain a maximum of 29 characters, 
including letters, numbers, and colons. You can use colons to indicate 
that the waveform file resides in a particular directory or on a 
particular device. 


on the alphanumeric display will be updated. 


By default, System IV loads the waveform files named SIN.WF, 
RAMP. WE, SGUARE.WF, and TRIANGLE.WF from the current directory. 


Toa reload the current waveforms into the function gener ators. 
arte 


»LOAD WEM <CR? 


This command is useful in the event of power failures, etc. 


Example: .LOAD WFEM MYWAVE.WE 3S <C> 
loads the waveform file named MYWAVE.WE from the current 
directory inta all 6 function generators. The waveform will 
be the waveform mumber 3. 


Example: «LOAD WEM MYSPACE: MYWAVE.WFE.FG US .FG 4 .WE 2 <CR> 
loads the waveform file mamed MYWAVE.WF form the directory 
MYSPACE into function generators = and 4. The waveform will 
be the waveform number 2. 


EM amp des »~LOAD WFEM DP4O MYSPACE: MYWAVE.WF 1 3 5 6 4 CIRCLE.WF @ 4 5 <CR> 
loads the waveform file named MYWAVE.WF from directory MYSPACE 
on device DF4 inta function generators 1, 3, §, and 4, The 
waveform will be the waveform number 4, It also loads the 
waveform file named CIRCLE.WF from the current directory inte 
function generators 2 and 4, The waveform will be the waveform 


3 


ramber 3. 
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E.2S CREATE A COMMAND FILE 


You can store System IV commands in a disk file so that you can 
call oup the commands later by entering the file name. To Create a& 
caomnmand file, first enter 


~COMMAND FILE <CRo# 


You are mow in cammand file mode and System IV is waiting far you 
to mame your coammand file. Erik ey 


NAME. CRS 


where NAME is the name of the command file. The name can contain a 
maximum of 29 characters, including letters, numbers, a period, and 
colons. You use colons if you want your command file to reside in a 
particular directory or on a particular device. 


Now System IV is waiting for you to enter the commands that will 
go into the file. You can enter cammands by typing at the keyboard, 
pushing switches, and turning shaft encoders. 


When you are finished entering commands, enter 


» COMMAND FILE «CR oe 
again to @xit command file mode, Your cammancd file is now stored on 
the cisk. 


You can ingert shaft encoder *“clicks* into a command file hay 
turning an encoder, but you will not know exactly how many “clicks* 
have been inserted. To insert a particular number of ‘clicks’ into 
your fil@, you can use special characters on the keyboard to emulate 
the shaft’ encoders. Each special character is equivalent to i shaft 
encoder “Click”. These characters and their effects ares 


CHARACTER | SHAFT ENCODER DIRECTION 


SHIFR (1 ¢!) 1 rGurrterclockwi se 


SHIFT~2 (@) Hn clockwise 
SHIFT CH) Z counterclockwise 
SHIFT~4 (#8) oe clockwise 
SHIFT<-5. ¢2%) a counterclockwise 
SHIFT<7 ¢) fa clockwise 
SHIFT—6. (&) 4 counterclockwise 


SHIFT-S : (*) 4 clockwise 


You can also make command files with a text editor if you exit 
System IV. When you make a command file using an editor, a single 
carriage return will be treated as a space or comma by System IV. Two 
consecutive carriage returns will be treated as a single carriage 
raturn by System IV. This akblows you to break up the command stream 
inte lines of acceptable length without inserting bogus carriage 
returns fearothat purpose. 


Instructions for calling up command files are in section A.4. 


e 


Ex aun hes 


Ex and es 


EM amp des 


SHOW. CF 
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»~COMMAND FILE <CR 
AMPS. CF <C> 
»SET VALUE 1 


»SET VALUE Si 
«COMMAND FILE 


AMP 21). AMP 2 
AMF 4 AMPS 
eCRi« 


AMPS 2847 
AMF & 2847 


CR 


<CR> 


creates & command file named AMFS.CFE which sets all 
sectian i*s function generator amplitudes at 247, 


COMMAND FILE <CR>« 
<OR> 
GET VZAPIPE 
» PLAYBACK 
1B <CR> 
»FORWARD <CR?« 
FORWARD <CRo* 
RESET <CROe 
3.2 <CR> 
FORWARD <CR?* 
FORWARD <CR># 
COMMAND FILE <CR>* 


“OFC 
CR He 


creates a cammand file named SHOW.CF which will be 
used in canmtrol mode. The cammands get an animation 
named VZAPTIPE and plays back scene EB twice, once at 
full speed and ance at half speed. This command file 
could be uged give a System IV demonstration. 


~COMMAND FILE <CR>« 
START.CF <CR> 
»CREATE XXX <CRE 
»SPECIAL SEC <CR>« 
SANIMATE <CR>% 
»MAKE_EF 1 <CR> 
COMMAND FILE <CR»« 


“CR 


START. CF 
cami les 
he yt ir sume. 


creates a command file named 
l-~section> control structure, 
the initial picture as a 


that 
its 


buidds «a 
and Saves 


FAGE 35 


i] 


SYSTEM IV ‘USER’S MANUAL (REVISION 3.18) PAGE 43 


E.26 THE CONTROL STRUCTURE COMPILER 


System IV uses the information you give in control structure mode 
to optimize itself for your job. The control structure compiler 
optimizes System IV as you exit cantrol mode. The compiler requires 
sone time to do its work. 


System IV compiles your control structure if it is new or if you 
have made any important changes to it since the last time it was 
compiled, Executing any of the following commands will cause your 
control structure ta be recompiled: 


ACT _FARAM »DELETE_NODE NUMBER SEC 

-ADJIUST_SEC » DIMEN .SFECIAL_SEC 
.AUTO_SEC » MANUAL SEC »VIDEO_RATE 

» DEACT_FPARAM . NODE 


You can change your control structure in the middle of a job. The 
complexity of your control structure is limited mainly by the amount of 
memory available to System IV. 


When you change your control structure in the middle of a job, 
System TV preserves as much of your animation as possible. Before you 
change your control structure, you might find it helpful to save the 
Glad version. Doing this makes it easier to return to your old control 
structure Gf the new vergian turns out to be too ambitious. 


The amount of time required to campile or recompile your cantroal 
structure depends mainly on the complexity of your control structure 
and on the number of keyframes you have made so far. 
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F. ANIMATE MODE 
In animate mode you will be 


a. Creating/modifying pictures by adjusting parameters" values. 

bh. Creating/modifying scenes by making pictures into keyfram 
and deéleting unwanted keyframes. 

Ce Flipping through scenes to make sure the keyframes are correct. 

cd. Instructing System IV om how to create your inbetweens. 


What is a picture? A-picture is the image you see on the CRT. &@A 
picture might be a copy of a keyframe or it might be an image you 
created by adjusting parameter values. Fictures are temporary. Only 
one can exist at any given time. You can save a picture by making it 


inta one or more keyframes in a scene. The keyframes will exisek for 
the duration of your working session unless you delete them. You can 


recall a keyframe. This makes the keyframe into the picture. When you 
vary the parameters in the picture, you do not vary the parameters in 
the keyframe unless you enter your changes by making the keyframe over 
AQAaLm. 


Youvcan think of a reel of exposed movie film as being a scene. 
Every frame on the film is a keyframe (there are no inbetweens on 
film). You tan praject any frame onto a screen. What you gee on the 
screen -is the picture. Tf you tilt or bend the screen C*adjust* 
parameters. you modify the picture but not the frame of film. 


Ta enter animate mode, enter 
ANIMATE <ORD* 


The lamp oon that switch will go on. The picture seen will be the last 
picture displayed (the last picture the animator composed or the last 
picture shown if animate mode is being entered from Glayback mode). 


Figure F.i shows. what will appear on the alphanumeric disolay when 
animate mode is entered. Lines 1 through S contain information about 
the ten scenes. The permanent scene names are A,B,C,D,E,F,G,H, 1,0. 

The fields labeled *XXXXXXXXXXXXXX" contain the alternate scene names. 
For @ach scene, the field labeled “YYYY* contains the number of 
keyframes, and the field labeled "ZZZ7" contains the last video frame 
Uugecd. The currently active scene blinks on the digolay. 


Line 7 contains the currently active node in the field labeled 
“NAINNMNAAINAINAMINN 00 ODF othe picture came from a keyframe, line 7 also 
contains the keyframe number and scene the picture came from. The 
field labeled *X* contains the scene, the field labeled "“YYYY" contains 
the keyframe number, and the field labeled *ZZZZ" contains the video 
frame mumber of the keyframe, 


Up to four parameters can be attached to shaft encoders at one 
EL mee Lines 9 and i@ contain the names of the parameters in the fields 
labeled “BPRPPPPPPPPPPP* and the values of the paraneters im the fields 
labeled ?VYVVVVV". The names and values appear on the alphanumeric 
display in the same order as the shaft encoders on the control panel. 


‘ 
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When you enter animate mode, the currently active scene will be 
the last Scene used in playback or animate mode (Centered and exited ( 
previously). The currently active mode will be the last node used in > 
animate mode aor while adjusting colors in playback mode. The parameter 
names displayed will be those of the last parameters attached toa the 
ghaft encoders. The parameter values displayed will be the values of 
those parameters in the current picture. 


Lines lS through 23 of the alphanumeric display will be used far 
command lines. Line 24 will be used for error messages. 


To @xit animate mode, you Select any other mode. 


XXKXXXXXXXXXXX 


A YYYY KFS ZZZZ VFS XXXXXXXXXXXXXX F YYVY KFS ZZZZ VFS 
XXXXXXXXKXXXXX B YYYY EFS ZZZZ VFS XXXXXXXXXXXXKX G YYVY KFS ZZZZ VFS 
XXXXXXXXXXXXXX C YYYY EFS ZZZZ VFS XXXXXXXXXXXXXX H YYYY EFS ZZZZ VFS 
XXXXXXKXXXXXKX D YYYY KFS ZZZZ VFS XXXXXXXXXXXXKK TF YYYY KFS Z2ZZ VFS 
XXXXXXXXXXXXXK E YYYY KFS ZZZZ VES XXXXXXXXXXXXKXX J YYYY EFS ZZZZ VFS 

NODE IS NNNNNNNNNNNNNN 6PICTURE FROM SCENE X, KF YYYY, VF ZZZ2Z m 
PPPPPPPPPPPPPE PPPPPPPPPPPE PP PPPPPPPPPPPP PP PPPPPPPPEPPPEE 
V¥Vyyy _ WYN VVVVVV VVYYYV 

FIGURE F.1 -~ ALPHANUMERIC DISPLAY FOR ANIMATE MODE 
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F.i . SELECTING & SCENE TO WORK WITH 
dno animate made there is a scene which is called the current 
scene. The current scene is the one you will insert keyframes into, 
delete keyframes from, and make pictures from. 
To make a scene the current scene, enter 


~SELECT_ SCENE SCE <CR> 


where SCE is the name of the scene you want to be the current scene. 
The information for that scene will blink on the alphanumeric display. 


You can aleoa change the current scene by entering 
»~SELECT SCENE <C> 


This cammand makes the next scene the current scene. For example, if 
scene A igs the current scene, then scene B becomes the new current 
SCE. If scene J is the current scene, then scene A becomes the new 
current scene. 


Ex and ee »SELECT SCENE EB <CR > 
selects scene BR as the current animate scene. 


F,2 GELECT A NODE TO WORK WITH 


When you adjust parameters values in animate mode you are usually 
adjusting values in the currently active node. To make & mode the 
currently active node, enter 


»SELECT NODE NOD <CF> 


where NOD is the mame of the mode vou want to be the current mode. 
This name will be displayed on the line 7 of the alphanumeric display. 
The parameter values displayed on the alphanumeric CRT will be the 
Values for this node and the parameters attached to the shaft encoders 
will be the parameters “for this node. 


There are four switches that you can use to traverse your forest of 
trees. They should be used in conjunction with the computer printout of 
your hierarchy. The switches are labeled: 


UF . DOWN ~LEFT . RIGHT 


Each time you push .UF, the new current node will be the parent of 
the current node. 


Eachotime you push .DOWN, the new current mode will be the 


‘leftmost child of the current node, as shown an your computer printout. 


Each time you push .LEPT, the new current mode will be the node 
immediately to the left of your current node. 
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Each time you push . RIGHT, the new current node will be the node 
immediately to the right of your current node. 


[Tf you push any of these switches when you are at the limit of the ®D 
range Of that switch, mothing will happen. 


You may also enter the .UF, .DOWN, .LEFT, and . RIGHT commands from 
the keyboard if you push the RETURN key after each command. 


Examplet. Suppose your hierarchy looks like: 


sahil 
a 
cas 
S1 $2 $3 


Suppose the current node is S2 and you want to make JOE the current 
nade. There are many ways to do this. One way is to enter 


-SELECT_NODE JOE <CR> 
Another way, starting from node SE, is to push 
» RIGHT (This makes SS the current node.) 
» UE (This makes JOE the current node.) 
FS SELECT & KFEYFRAME TO WORE WITH 


You can make any keyframe in the current scene into the picture. 
To make a keyframe into the picture, enter 


«FETCH EF EF <CR> 
where EF is the keyframe number in the current scene, 
A new picture will appear on the CRT. Line 7 of the alphanumeric 
display will be updated. The parameter values on line 18 will be 


updated to reflect the values for the picture. 


Examphe:  .FETCH EF § <CR> 
fetches keyframe number 5 and makes it into the picture. 
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F.4 MAKE THE PICTURE INTO A KEYFRAME 


You can make the picture into a keyframe or several keyframes in 
the current scene. You do this by seecifying which video frames the 
picture should be copied to. Enter 


wMAKE_KF VF4 ... VFi <CR> 


where each VFi is a video frame number. The infarmation far the 
current scene will be updated on the alphanumeric display. 


You can use the .MAKE_LEF cammand @ither to make a new keyframe or 
ta copy aver a keyframe that you have already made. If you are copying 
the picture over an existing keyframe and the existing keyframe 
contains information on how to make inbetweens, that information will 
nat be changed. 


NOTE! ! The above discussion does mot apply if you are in animate 
flip. In flip mode, the .MAKE_LEF command has a different 
syntax, and the command is always uged to copy over 
existing keyframes rather than to make new keyframes. 
Refer toa Section F.i2 of this manual for a discussion of 
the . MARE EF command in animate flip. 


Ex aun] ea MARE EF 2 < CR 
makes the picture inta a keyframe on video frame 2a of 
the current scene. 


Ex any det »~MARE EF 2 S@i <CR> 
makes the picture inta two keyframes on video frames 1 and 
S81 of the current scene. 
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Pwo CHANGE THE VIDEO FRAME NUMBER OF & KEYFRAMNE 
To change the timing (video frame number) of a keyframe, enter ce 
»~MOVE EF EF VFO <CR> 


where EF is the keyframe mumber and VF is the new video frame nmumber 
af that keyframe. You cannot move a keyframe past another keyframe in 
time, That is, System IV will mot allow you to mix up the order af 
your keyframes with the .MOVE_LEF command. 


Example: Suppose you have 3 keyframes with video frame numbers 
1, i2, and 23, as pictured below: 


KF BEF 3 KF SS 
VF 1 VP PS VF OS 


You cannot execute the command .MOVE EF 2 SS <CR> because 
it would moave keyframe number 2 on top of keyframe mumber 3. 
(The keyframes would @ach have video frame number 23. 


The command .MOVE_ KF 2 24 <CR> is also invalid because it 
would move keyframe number 2 past keyframe number 3 in time. 
{(Keyftramne number 2 would have a larger video frame number 
than keyframe mumber 3.) 


Lik@Wi Se, you cannot execute .MOVE EF 3 9 <CR> because it 
would move keyframe number = before keyframe number im time. » 
{(heyframe mumnber 3 would have a smaller video frame number ® 
than keyframe mumber 2.) 


The command .MOVE EF 2 1S <CR> is valid. After this command 
is @xecuted, the keyframes would be as pictured below: 


S s KF 
a VF 1S VE 2S 
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Fé CHANGE, .THE VIDEO FRAME NUMBER OF A KEYFRAME AND ALL KEYFRAMES 
AFTER. IT 
e To change the timing of a keyframe and all keyframes after it 
(that is, all keyframes in the same scene with larger video frame 
numbers), enter 


»MOVE_ALL_EF KF VF <CR> 


where EF ig a keyframe number anc VF is the new video frame number 
of that keyframe. 


This command maves the keyframe in the command line and moves all 
subsequent keyframes the same number of video frames in the same 
direction. The old video frame number of the keyframe in the command 
line is Subtracted from the new video frame number to produce a 
canstant VFDIFF. VFDIFF is added to the video frame mumber of the 
keyframe im the command line and to the video frame numbers of all 
keyframes after it ta yield new video frame numbers for those 
keyframes. 


System IV will mot allow you to mix up the arder of your keyframes 
with the .MOVE ALL EF cammand. That is, you cannot move the keyframe 
in the command line before some other keyframe in time. Also, you 
cannot execute a .MOVE ALL EF command that would give the last keyframe 
in the scene a video frame number greater than 9999, the maximum video 
frame number allowed. 


Tt 
r Example:  Suppase you have S keyframes with videa frame numbers 
i, 28, 48, 68, and 88, as pictured below: 


EF I KE 2 KF S BE 4 EF OS 
VF i VF 2m VF 4g VF 4a VF Oi 


You cannot execute the command .MOVE_ ALL EF 3 18 <CR> 


because it would move keyframe number 3S before keyframe 
“ 


number 2oinm time. (Keyframne mumber 3S would have a smaller 
video frame number than keyframe number 2. 


The command .MOVE ALL EF 3 68 <CR? is valid. After this 
command is executed, the keyframes would be as pictured below: 


KF 4 KF EF OS RF 4 BE’ Si 
VF 1 VF 2 VF 65 VF 8S VF igs 


System IV also has an @expand/cantract alternative command. You 
May expand ar cantract keyframes by entering the command 


~MOVE GLL EF EFL KF2 VFS <CR> 


where EF] and EFI are keyframe numbers and VFS is the mew video frame 
number of KFS. This fixes EFL at its previous video frame mumber. 
eo: is moved to VF2 and the keyframes between EFI and EFS are moved 
“ prapertionadly. Reyframes after EFS are moved to the same relative 
position as’ they previously occupied. 
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Expand Example: 
Ls 


20, 48, &@, 


KF I EF 3 KF RF 


VF 1 VF 2a VF 4g VE 


If you @xe@cute the command .MOVE 
the mew video frame mumbers will 


a KP 2 KF 3 KF 
VU d VFO 2g VF &@ VE 


Cantract Example: Suppose you have & 


nunbers 1, 28, 48, 68, and 88 ag 


othe 


i Som | KE 2 BP OSS KF 
VF I VE in VF 4g VF 


If you @xecute the cammand .MOVE 
the new video frame mumbers will 


on KF 2 i KF 
VF 1 VF 2 Vee VF 


You canmok conmtract 
result in 2 
rium er. 


a portion of 


EM aun des Suppose you have & 


i, 2, 30, 48, 


and S@ as pictured 


k: % KE 


Foy iP 
VF 1 VF SS VEO ag VF 


You cannot @xecute the command 


keyframe 2 would both be 1. 


keyframes with video frame mumbers 


»MOVE ALL RF 4 
because the new video frame numbers for 


che LH) PAGE 439 


Suppese you have S keyframes with video frame numbers 
and 08 as pictured below: 


a 


teed 


4 
és 


KF 
VF ad 


“— 
= 


_ALL_KF 2.4 188 <CR> 


trees 


4 
Lae 


KFS 
VF L2¢ 


keyframes with video frame 


pictured below: 


es 
sed 


eye 


4 
ois 


BF 
VF 


ALL EF S 4 he CR > 
bet 


4 KFS 
26 VF Sa 


a Scene if this will 


below: 


4 
Ais 


KE 

VE Ss 

18 Ck» 
1 ame 


tact 


keyframe 


& 
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To d@lete keyframes from the current scene, enter 


»DELETE EF EFS <CR> 
where KFS is ai list of one or more keyframe numbers. Sequences of 
keytramnes are allawed, usimg the hyphen *~*. The keyframe mumbers da 
not have ta be in order, but duplicate keyframe numbers are not 
allowed. 


EM aun dee eWELETE KF 1 7 S-S SeRS 
deletes the keyframes with keyframe numbers 1,3,4,5, and ? 
fram the current scene. 
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F.8 MOVE PARAMETER VALUES FROM A KEYFRAME TO OTHER KEYFRAMES 


System IV gives you the ability to copy parameter values from a 
keyframe toa parameters of the same type in the same keyframe or in 
other keyframes. The command moves only parameter values. If the 
keyframes cantain information on how ta make the inbetweens, that 
information is mot changed. To move parameter values, enter 


»MOVE FPARAM FARAMS EF FPARAMNSL EKFSL ... PARAMSL EFSI <CR> 
wher & 


PARAMS ig the list of parameters that values will be 
copied “fram’. 


EF is the mumber of the keyframe that values will be 
copied “fram. 


Each FARAMSi is a list of parameters that values will be 
capied “ta’. 


Each KFSi gives numbers of the keyframes that values will 
be copied ta’. 


The list of “from” parameters cannot contain two parameters of the 
same type (for example, two .SIZE parameters). Also, the list of 
“fram* paraneters must be identical to each list of "to" parameters, 
except far the arder af the parameters and possibly different node a) 
Pi EUTGE S ‘ 


For example, if the “from parameters are 
»~RED 1 Si .SIZE .INTENS SAM .TRNGLT_X 
then & valid list of “to” parameters would be 
SAM .SIZE .RED_1 S2 .INTENS S3 .TRNSLT_ x 
Each list cantains the frame parameter *RED 1, one .SIZE parameter, one 


~INTENS parameter, and one .TRNSLT_X parameter. An invalid list of 
"to" parameters would be 


“RED 2 Si .SIZE .INTENS SAM .TRNSLT_X 


This list is invalid because it contains .RED_2 instead of .RED_1. 


Ee aumpy des «MOVE FARAM .RED 1 2 .RED iL 3 4 6-8 <CR> 
moves the background red from keyframe 2 to the background 
recloinm keyframes 3,4,46,7, and &. 


Ey aya 1 et ~MOVE PARAM Si .INTENS 1 Si .INTENS 2-18 S2 .INTENS 1-18 <CR> 
maves section l’s intensity from keyframe 1 to section i's ag ivy 
intensity in keyframes 2 through 18, and also to section 2's a} 
intensity in keyframes 1 through 1. \ ‘ 


Examplet 


Example! 


€3 
| 


Fx eum Les 


Ex aunp des 
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Suppose parameter group Fl contains SAM .TRNSLT_X .TRNGSLT_Y 
sand parameter group FP2 contains SUE .TRNSLT_X .TRNSLT_Y. 
fren the command 


MOVE PARAM Fi 1 PE L <CR> 


moves SAM*s .TRNSLT xX and .TRNSLT_Y parameters from 


keyframe number do te SUE*s .TRNSLT xX and . TRNSLT_Y 
. parameters in keyframe nmumber 1. 


»MOVE_ PARAM Si .SEL_HORIZ_FG 1 $2 .SEL_HORIZ_FG 1 <CR> 


maves section l*s harizontal function generator routing 
from keyframe mumnber 1 to section 2°6 horizontal function 
generator routing in keyframe number 1. 


«MOVE PARAM Si ALL 1 GSR ALL 2 SS ALL 1 <CR> 

moves all of section i" parameters in keyframe 1 te 
section 2°s parameters in keyframe 1 and also to section 
3's parameters in keyframe 1. This command changes the 
first keyframe so that sections 2 and 3 are identical to 
section 1. The three sections must have the same active 
parameters, ar this command is invalid. 


«MOVE PARAM ALL 1 ALL 2 <CR> 

moves all parameters in keyframe 1 to the corresponding 
parameters in keyframe 2. This has the effect of copying 
keyframe 1 to keyframe 2. Normally, this command is valid 
only if you are animating with one section, since the list 
of “from” parameters cannot contain two parameters of the 
same type. 


»~MOVE PARAM S1 .SIZE 41 (S2-S3)¢.SIZE 1) <CRe 

moves section i*s .SIZE in keyframe 1 to section B's .SIZE 
and section 3's .SIZE in keyframe 1. This cammand is 
equivalent toa 

»-MOVE FARAM Si .SIZE 1 S2 .SIZE 1 $3 .SIZE 1 <CR 
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F.9 ADJUSTING PARAMETERS: 


You will be creating pictures in System IV by adjusting 
parameters* values. 


The control panel contains switches for discrete parameters and 
continuous parameters, Discrete parameters are those with only a few 
possible values. Changing values necessitates a sudden jump from one 
Value to another. Far example, the function generators can produce only 
four waveforms. Continuous parameters have ihany possible values soa 
that a smooth transition can be made from one value to another. For 
example, there are many possible Sizes for a section of artwork. 


First, select a current mode to work with. The node you select 
will be attached to the control panel, 


If the current node is a section, you can select and adjust any of 
the section’s active parameters and any active frame parameters. If 
the current node is a geometric node, you can select and adjust any of 
the node’s active parameters, any active frame parameters, and any 
active continuous section parameters in the sections that the node 
cantrols. In the latter case, the parameter value on the alphanumeric 
display is the value in the node*s leftmost section, as shown on the 
printout of your hierarchy. 


Ta adjust a continuous parameter, first you will push a switch to 
select the parameter and attach it to the first unused shaft encoder. 
Next you wild rotate the shaft encoder to adjust the parameter’s value. 
The parameters that are attached to shaft encoders have their switch 
lamps lit. The order in which the parameters are attached aOpesrs on 
the alphanumeric display. If all shaft encoders are in use when you 
want to attach & new parameter, you must first detach one or more af 
the parameters already attached. You can‘push the switch of a 
parameter already attached, or you can push a switch that detachs all 
parameters fram the encoders. 


To adjust a discrete parameter, you will take action that deperichs 
an the type of parameter. Some discrete parameters have switches that 
behave like on/off switches. Others have several possible values and a 
switch for each value. For these two types of parameters, switch lamps 
indicate the current parameter values. Still other discrete par amet ars 
ar@ adjusted with the shaft encoders, and their values appear an the 
alphanumeric display. 
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F.9.1 GEOMETRIC PARAMETERS 


If your current node is a geometric node or a section node then it 
cantains the geametric parameters. All geometric parameters are 
continuous parameters. Therefore, you must attach them to shaft 
encaders ta adjust them. In this manual, all geometric parameters are 
explained with reference to the 3D Cartesian coordinate system. 


i ¥ 
oo / 
i / 
+ 7 
es The 2 axis is & line perpendicular toa 
+/ the plane defined by the X and Y axes. 
ee ee en a oe | 
dt 
fo 
/ + 
ny i 
PAD + 


Each geometric parameter is represented by a 4¢4 matrix in System 
IV"s software. * Along @ach branch of the forest the values of the 
haterices are multiplied together to produce 12 values for each section 
, Of artwork. These 12 values are sent out to the hardware. They 
determing how & section of artwork appears in the picture. 


The only complex geometric operation is rotation. An object 
rotates about an axis of rotation. An axis of rotation is an imaginary 
line. ee Figure F.9.1. 


* See “Mathematical Elements of Computer Graphics" by David F. Rogers. 
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FIGURE F.9.1 -- ROTATION ABOUT AN. AXIS 
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Ar a4 of rotation is defined by a pointe on it, (X0,¥o,70), an 
inclinathon, that is, the angle between it and the positive Z axis, 
anc & Compass point, that ig, the angle between it and the positive xX 
axis. Hence, S parameters define the axis of rotation. The point 
(Xo, ¥YO,2Z0) i686 called the center of rotation. Xo is the center of 
rotation in XxX, Yo is the center of rotation in YY, and Zo is the center 
af rotation in Z. 


When you start animating “from scratch", the axis of rotation is 
identical with the Z axis. tf you vary only the point (Ko, ¥o,Z0), the 
axis of rotation will still be parallel to the Z axis, but it will cut 
the X-Y¥ plane at the point (Xo,Yo). When you rotate an object about an 
axis of rotation that is perpendicular to the X-Y plane, the object 
appears to rotate in the X-Y¥ plane. Any point on an object always 
appears to rotate in a plane perpendicular to the axis of rotation. 


Make the axis of rotation identical with the Z axis again. Now we 
will vary the inclination. Inclination creates a non-zero angle 
between the Z axis and the axis of rotation. See the figure below. 


i ¥ 
\ + / 
\ H / 
\ 9 f 
% Gof 
\t/ 
mitt fee smn fs fr se ffs tafe often 
feN 
f° 40 iN 
fo o#& NN 
a H \ Axis of Rotation 
if + \ 


If we continously vary the inclination, the axis of rotation will Spin 
about the+«¥-Z plane. That is, it will spin vertically. if we sek the 
inclination to 98 degrees and rotate an object about the axis of 
rotation, the object will rotate about the Y axis. 


Now make the axis of rotation identical to the Z axis again. Next 
get the inclination to 45 degrees. Now the axis of rotation is in the 
Y-Z plane and it makes a 45 degree angle with the.Z axis. AS we vary 
the compass point, the axis of rotation spins about the Z axis, but 
always keeping a 45 degree angle between it and the Z axis. As the 
axis pings, it forms a cone. 


If you vary all five parameters that define the axis of rotation 
you can position the axis of ratation anywhere in 3D space. This 
allows you ta rotate an abject in 3D space. 
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The following sections give the command line to use to attach or 
detach & geametric parameter to a shaft encoder. Below that is a very 
simple description of what the parameter does. The best way to see 
what @& parameter does is to try it. 


Remember that a geametric parameter can control more than one 
sectian of artwork. The sections it controls depends an how you build 
your hierarchy. Animation 18 G@asier to produce if the Nierarchy is 
properly canstructed. 

Pa Let et ZE 

The command line is 

~SIZE CRs 


This parameter increases or decreases the size of an object. The size 
matrix is 


SIZE 35 2 ws 
3 SLZE gs gj 
ig 45 SIZE i 
si) 2) 5 i 


F.9.1.2 FROFORTION IN X 
The command line is 
»PROPRT X SOR o#% 


This parameter increases or decreases the size of an objection in the x 
direction (narrow or wide). The matrix is 


FROFPRT xX a 43 
ia rl ei as 
33 Ha] t 25 
2 a 3 1 


F.9.1,.3 9 PROPORTION IN ¥ 
The command line is 
PROPERTY <CR oe 


This parameter increases or decreases the size of an object im the ¥ 
direction (tall or short). The matrix is 


1 a i a 
@ PROPRT_Y @ os 
o ra 1 os 
os a e 1 
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FaS. di 4 o PROPORTION IN Z 


The command is 


.FROPRT_Z <CR>* 


THis parameter increases or decreases the size of an object in the Z 
direction. (thick or thin). The matrix is 


i i 3 ea 
23 1 a) a] 
a) a PROPRT Z 
is is a 1 
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F.9.1.5. SKEW Y INTO Xx 


|} The tommand is 


.SEEW_YX <CR>* 


if we view an object as being fixed in 3D space then @ach point of the 
abject has a unique x,¥ and Z@ coordinate in space. This parameter adds 
part of the Y coordinate to the X coordinate. The proportion of Y that 
is added to X is fixed by the .SKEW YK value. Thus, as Y is farther 
away from @, a& greater amount of Y is added to xX. 


H Bikh, GasS shay abt sabe pews len tlee socks siontt'omes cape H ; Pd i sel Say Seas tgs eb con rd 
Tt thuriss H i inte H 7 é 
i H H / / 
H H H / f 
H H H / ¥ 
H i H / / 
i H i 7 rl 
epee jorece sssen cease sine sees : inti yapen ses ininde weno tie ents sone inca als H ccd Sib hie: 4 : | ar x 


Ags you can see, the point at Y = @ remains fixed, but as we go up the Y 
@ axis the object is farther away from the Y axis. The matrix is 
} 


1 a os ia 
SKEW YX a ia 
i as 1 as 
ra ia rf 1 


Ff. bad “SKEW Z INTO X 
The command is 
~SEEW ZX <CR be 


This i6 Similar to .SKEWLYX except that a proportion of Z is added to 
xX. The matrix is 


i a i es 
ra i es es 
SKEW_ZX 9 : iw 
ry os aw 1 
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F.9.1..7> -BKEW KX INTO Z 
The command is 
SKEW XZ 


This is similar to 
2. The matrix is 


F.9.1.8 TRANSLATION 


The command is 


- TRNGL.T_X 


This parameter moves an object 
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~SKEW YX @xcept that a proportion of X is 


8 SKEW XZ 


£35 


1 
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»TRNGSLT_Y <CR>* 
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ig 
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This parameter moves an object up or down. 


F.9.1.18 TRANSLATION IN Z 


The command is 


. TRNSLT_Z 


is 


iw 
TRNSLT_Y 


SOR 


(TOWARD Way } 


This parameter moves an object toward you or away from you. 


right. 


PAGE Sa 


2D 
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The matrix is 


The matrix is 
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The matrix 
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F.9.1.21. CENTER GF, ROTATION IN xX 
The command is 
CENTER _X «CR oe 
This parameter defines the X coordinate of a point on the axis of 
rotation. One way to view this parameter is that it moves the axis of 
rotation Left or right. 
F.9.1.12 CENTER OF ROTATION IN ¥ 
The command is 
»~CENTER OY <CRo# 
This parameter defines the Y coordinate of a point on the axis of 
rotation. Qne way to view this parameter is that it moves the axis of 
rotatilan up ar down. * 
F.9,1,.13 CENTER GF ROTATION IN Z 
This command is 
CENTER Z <CRo# 
This parameter defines the Z coordinate of a point on the axis of 


rotation. Qne way to view this parameter is that it moves the axis of 
rotation toward you or away from you. 


* Here’ s an @asy way to set the center of rotation in a particular 
place when your working space is 2D artwork, 2D picture. In this 
case, the axis of rotation remains perpendicular to the screen and 
you move the axis by adjusting .CENTER_X and .CENTER_Y¥. 


a. Adjust .ROTATE to @. 


b. Adjust «TRNSLT_X and .TRNSLT_Y to move the place where 
you want the center to be to some identifiable point 
on the screen, perhaps the intersection of two grid 
lines. 


Se Adjust ROTATE until the section or sections rotate 
roughly 98 degrees. 


d. Adjust .CENTER_X and .CENTER_LY to move the place where 
you want the center to be back to the identifiable 
point. The center of rotation will now be in the place 
where you wanted it to be. 
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Fa. d.14 INCLINATION GF ROTATION 
The command is 
»INCLNT <CR oe 
This parameter defines the inclination of the axis of rotation with 
respect to the Z axis. [Inclination was discussed @arlier. When you 
adjust the value of inclination, 2849 units equals 98 degrees. 
F.9.,4.15 COMFASS FOINT OF ROTATION 
The command is 
~COMPAS <CR ox 
This paraneter defines the compass point of the axis of rotation with 
respect ta the X axis. Compass point was discussed earlier. When you 
adjust the value of compass point, 2848 units equals 98 degrees, 
F.%.1.16 . ROTATION 
The command is 


«ROTATE < CR pa 


This parameter rotates an object about the axis of rotation. When you @ 


adjust the value of rotation, 2849 units equals 98 degrees. 
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F.u9.2 FRAME PARAMETERS 


Frame parameters are applied to an entire piece of artwork rather 
than the andividual sections. There are 15 continuous frame parameters 
which control colors. There is one discrete frame parameter, overall 
overlap. .Frame parameters can be adjusted from any node in your 
hierarchy. 


F.9.2.1° COLOR PARAMETERS 


| The color parameters are used to assign color to the S aray levels 
on the CRT. To attach a color parameter to a shaft encoder, enter 


RED 33 


Ss Sot oe 


£, GREEN 1} 
{.GREEN_ 3} 
£.GREEN 3} <CR>¥ 
{, GREEN _43 

£, GREEN} 

{, BLUE 13 

{. BLUE 2} 

£. BLUE 3} 
{.BLUE_ 43 
{BLUE 5} 


where the numbers 1,2,3,4,5 correspond to the gray level. For example, 
~RED 2, »GREEN_2, and .BLUE 2 are the color parameters for gray level 2. 
Fa?. wae OVERALL OVERLAF 
OQverlap is a feature of System IV that will blank off a portion of 
one section of artwork if that portion is behind another section of 
artwork. Overlap must be enabled before it can be used. To enable 
overlap, enter 
»OVRLAF SCR be 
The lamp on the .OVRLAFP switch will go GMs 
To disable averlap, enter 
*OVRLAP CCR oe 


a second time and the lamp on the .OVRLAF switch will go out. 
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F.9.3 SECTION PARAMETERS ~— FUNCTION GENERATORS 


System IV contains 6 function generators that can be applied ta Ee 
individual sections of artwork. You have parameters available to 
controal the frequency, amplitude, phase, incremental phase, waveform, 

and sync of the function generators. Farameters are also available to 

route combinations of these function generators to the hardware. Once 

a route 16 selected, you use an additional parameter to adjust the 

overall amplitude of all the function generators on the route. 


F.9.3.2 FUNCTION GENERATOR FREQUENCY 


Functian generator frequency is a continuous parameter. Ta 
attach a function generator’s frequency parameter to a shaft encoder, 
erter 


{.FREQ_1} 
{. FREQ 2} 
{.FREQ 33} <CRo« 
{.FREQ_4} 
{.FREQ_S} 
{.FREQ_ 6} 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 


ae 


F.9. 3.2 FUNCTION GENERATOR AMFLITUDE » 


The amplitude of a function generator is a continuous parameter. 
To attach a function generator’s amplitude parameter to a shaft 
encoder, enter 


£. AMP 1} 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 


RR a es ——— 


& 
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F.9.3.3 “FUNCTION GENERATOR FHASE 


The phase of a function generator is a continuous parameter. To 
attach a function generator’s phase parameter to a shaft encoder, enter 
(PHASE 13 
{.FPHASE 2} 
{.PHASE 3} «CK oe 
C. PHASE 43 
{.FHASE 3} 
C2 FHASE 4) 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 


F.9.3.4 FUNCTION GENERATOR INCREMENTAL FHASE 


The “incremental phase of a function generator is a continuous 
parameter. You can use incremental phase to set the velocity of the 
function generator’s phase for playback. To attach a function 
generator’s incremental phase toa. a shaft encoder, enter 


£.DELTA_FHASE_ 1} 
£. DELTA_FHASE_2} 
£.DELTA_PHASE_33 <CRi* 
£.DELTA_PHASE_42 
{.DELTA_FHASE_53} 
{. DELTA_FHASE. 6} 


where the numbers 1,2,3,4,5,6 correspond to the number of the function 
generator. 


This parameter should be set with the .DISFPLY_FHASE option 
selected sa that you can see the phase in motion as you adjust the 
incremental phage. 
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F.9.3.8 FUNCTION GENERATOR DISCRETE ADJUSTMENTS 


Each function generator has two discrete parameters associated : 
with it! waveform and syne. 


There are four waveforms. By default, the waveforms are sine, 
ramp, square, and triangle. 


There are two types of symecr lock to section reset, and lock to 
horizontal reset. 


To adjust these parameters, first select a function generator by 
entering 


{.SET_FG_i} 
£.SET_FG 2} 
{.SET_FG.3} <CRi* 
{.SET_FG_4} 


{.SET_FG_63 


where the nmumbers 1,2,35,4,5,6 correspond to the number of the function 
generator. The lamp on the switch will go on if it was off, and the 
lamps on the waveform and frequency range switches will go on or off to 
reflect the values of these parameters for the selected function 
generator. 


To select a waveform, enter 


{.WEM_13 >) 


{.WFEM_2} <CR>« 
{.WEM_ 3} 
£.WEM_43 


The lamp on the switch you pushed will go on to show which 
wavefarm was selected. 


To select a frequency range, enter 


£.LOW_FREQ_SEC} 
{MED FREQ. SEC} 

{.MED FREQ _HORZ? <CR2« 
{HI FREQ HORZ} 


{.HI FREQ SEC} 


The type of sync is determined by the frequency range selected. The 
waveform is locked section reset if .LOW FREQ SEC, .MED FREQ SEC, or 


wHI FREQ SEC is selected. The waveform is locked to horizontal reset 
if .MED FREG@ HORZ or .HILFREQ HORZ is selected. “3 
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There are two ways to include a function generator’s frequency 
range or waveform &S 47 argunent in a System IV command. You can 
oe type one of the following parameter names from the keyboard: 


FG 1 FRO »FG_ 1 WF 
»FG_2 FRO ~FG_2 WF 
»FG_ 3 FRO FG 3 _ WE 
FG 4 FRO FG 4 WE 
»FG_ SFR «PGS WE 
-FG_6_FROQ »FG_6_ WE 


Alternately, you can push a combination of switches, according to the 
following rules: 


&. To enter a function generator’s frequency range as an 
argument, you first push a switch to specify the function 
generator, then you push any one of the frequency range 
switches. Far example, function generator 1l’s frequency 
range can be entered ag: 

~SET FG 1 «LOW FREG@ SEC 

b. To enter a function generator’s waveform as an argument, 
you first push a switch to specify the function generator, 
then you push any ane of the waveform switches. For 
example, function generator i’s waveform can be entered as: 


Ce .SET_FG 1 .WEM_1 


C. To enter a function generator’s frequency range and 
waveform aS arguments, you first push a switch to specify 
the function generator. Next, you push any one of the 
frequency range switches and any one of the waveform 
switches, in @ither order. For example, function generator 
l*s frequency range and waveform can be entered in either 
of the forms below: 


.SET_FG_1 .LOW FREQ SEC .WFM_1 
.SET_FG_1 .WEM_3 .MED_FREQ_SEC 


Example: Suppose your waveforms are the default waveforms (sine, 
ramp, Square, triangle) and you want to set function 
generator S&S to a low frequency range and a& square wave. 
You enter 


~SET_ FG_S <CR># (selects function generator &) 
~LOW FREQ SEC <CRi+# (selects low frequency range) 
»~WFM OS <CRo# (selects square wave) 


“Hamp es »DEACT FARAM Si .SET_FG_S «LOW FREQ SEC .WFM_1 “CR 
deactivates section l’s function generator 3 frequency. and 
P ; WaVvef Or it. This command is equivalent ta_ 
fon «DEACT FARAM S1 .FG US FRO .FPG OS WF <CR> 
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F.9.3.6 ROUTING FUNCTION GENERATORS 


For function generators to be useful, they have to be routed to 
other hardware devices. After you select a route for a collection of 
function generators, you can adjust the overall amplitude of all 
function generators on that route. 


Ta route function generators, first you must select a destination 
for the function generators. Enter 


{.SEL_WIDTH_FG} 
{.SEL_HORIZ FG} 

{,. SEL DEF TH FG} 

£.SEL_ VERT FG} 
{.GEL_INTENS FG} <CRE* 
{.SEL_ RED FG? 
{.SEL_GREEN_FG} 

{.SEL_ BLUE FG} 

{. SEL HBLST FG} 

{. SEL_HBLW_ FG} 


The lamp on the selected switch will go on if it was off. The above 
commands correspond to horizontal size, horizontal position, depth, 
vertical position, intersity, »~RED 1, «GREEN 1, .BLUE 1, horizontal 
blanking start, and horizontal blanking width, respectively. The lamps 
on the switches labeled .FG.1, .FG_ 2, ..FG_1_ XFG_2, .FG_3, .FG2X323Xx4, 
«PG 4, «PGS, .FG 4 will goa on or off to show which cambination of 
function generators is on this route. When more than one lamp goes OM, | a 
the corresponding function generators are added, i) 


To change the function generators on this route, as many times as 
necessary, enter 


{.FG_1_XFG_23 
{.FG_3 


If the lamp on the selected switch was on before it was selected, it 
now goes cut and the corresponding function generator is no longer on 
that route. Similarly, if the lamp was off, it now goes an and the 
corresponding function generator is now on that route. 


A discrete parameter allows you to choose between function 
generators 2x3 and function generators 3x4. The same multiplier must 
be used on all routes. To select 2x3 or 3x4, enter 


»~FG3X4_SEL <CR># 


if the lamp on that switch goes on, then 3x4 is selected. If the lamp > 
gaes off, then 2x3 is selected. : 
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To include a function generator route as an argument in a System IV 
command, you enter one of the following: 


oe »SEL_WIDTH_FG .SEL_INTENS_FG .SEL_BLUE_FG 
.SEL_HORIZ_FG .SEL_RED.FG .SEL_HELST_FG 
»SEL_ DEPTH FG .SEL_GREEN_FG .SEL_HBLW_ FG 


6SEL VERT _ FG 


Example: Suppose that no function generators are routed. You 
want toa route function generator 1 multiplied by function 


Me J 


generator 2 to horizontal position. You enter 


SEL HORI Z FG <CR oe (selects horiz. pos. route) 
»FG_ULXFG 2 <CR oe fadds fgi K fg2 to the route) 
Example: Suppose that function generator 1 is routed to intensity. 
You want to remove it from the route and add function 
generator 2 plus function generator = to the route, instead. 
You enter 
»SEL INTENS FG <CRo# (selects intensity route) 
FG SL CRS (removes fg il from the route) 
»FG_2 *<CR>* {adds fq 2 to the route) 
c sPa SCR ee (adds fq 3 to the route) 


Example: .DEACT PARAM Si .SEL DEPTH FG .SEL_INTENS_FG <CR> 
deactivates the depth and intensity function generator routes 
for section 1. 
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F.9.3.7 AMPLITUDE OF MULTIPETED FUNCTION GENERATORS 


System IV allows you toa contral the product amplitude of two 
function generators that are multiplied tagether. 


The parameters that control product amplitudes are continuous. To 
attach one of these parameters to a shaft encoder, enter 


{.FGL_XFG2_AMP3 <CR>* 
{.FG2X3_3X4_AMF3 


F.9. 3.8 OVERALL AMPLITUDE OF FUNCTION GENERATORS ON A ROUTE 


The overall amplitude of the function generators on a route is a 
cantinuous parameter. To attach overall amplitude ta a shaft encoder, 
anter 


{.WIDTH FG AMP? 
(HORIZ_FG_AMF} 
{.VERT_FG_AMF? 
{.INTENS_FG_AMF3 <CR>* 
{, GREEN_FG_AMF3 
{. BLUE_FG_AMF} 
{.HBLST_FG_AMP} 


t.HBLW FG AMP? 7 | 


These correspond to horizontal size, horizontal position, depth, 
vertical position, intensity, .RED_1, .GREEN_1, .BLUE 1, horizontal 
blanking start, and horizontal blanking width, respectively. 


fr. 
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F.9.3.9 MODIFYING FUNCTION GENERATOR OUTFUT WITH AUDIO 


System IV allows you the option of modifying or replacing a 
function generator output with audio. This aption is implemented for 
function generators 3S and & anly. 


To enable the aucdia aption for one of the two function generators, 
you first enter 


ET_FG_S} <CR>* 


ta select the function generator. Then enter 
»~AUDIO <CRie 


The lamp on that switch will light to indicate that the audio option is 
enabled for the selected function generator. To digable the option, 
enter 

»AUDTO <CRE* 


once again. The lamp on that switch will go out. 


When the audia option is enabled, you use jJrardware switches toa 
control the type of modification performed. These switches allow you 
ta filter the audia signal in various ways and/or to pass the signal 
through a peak detectar. The resulting signal can either replace the 
Gutput of the selected function generator or it can be multiplied by 
the function generator output. For a more complete explanation of the 
hardware switches, refer to the "Controls" section of System IV Book 2 
(Operation). 


-AUDTO is nat a parameter that can be used as an arqument in 
System IV commands. Instead, it is an option that doubles the number 
of possible values for the frequency range parameters of function 
generators S and 4 For these two function generators, the possible 
frequency range values are actually 


»LOW FREQ SEC with . AUDIO enabled 
»LOW FREQ SEC with .G@UDIO disabled 
»MED_FRE@ SEC with .AUDIO enabled 
»MED_FREQ@Q_SEC with .AUDIO disabled 
»MED FREQ HORZ with . AUDIO enabled 
»MED FREQ HORZ with .G@UDDO disabled 
»HI_FRE@ HORZ with .AUDIO enabled 
~HI_ FREQ HORZ with .AUDIO disabled 
»HI_FREQ_SEC with .A@UDIO enabled 
-HI_FREQ_ SEC with .GQUDIO disabled 
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Fa Pu 4 SECTION FARAMETERS — BLANKING 


System IV has two types of blanking: artwork blanking and screen 
blanking. When you use artwork blanking on a section, the blankers 
follow “the section if the section is translated in space. When you use 
screen blanking on & section, the blankers remain fixed if the section 
ig translated. 


F.9.4.1 SRTWORE BLANK ING 


Sections af artwork can be blanked in the horizantal and vertical 
directions. The four blanking parameters that define a window around 


your arhwark are continuous. In adcditiean to regular blanking, System IV 
offers you two other options: special blanking and extended blanking. 
The parameters that select regular, special, or extended blanking are 


discrete parameters. 
To attach a blanking parameter to a shaft encoder, enter 


£.VBLSTF 
{.VELW3  ¢CR pe 
{.HELST} 

{, HELW} 


»-VBLST if vertical blanking start. »~VELW is vertical blanking 
width. A section of artwork is blanked vertically umtil the value of 
VELST isor@ached. The section is unblanked for a length equal to 
»~VBLW then the remainder of the section is blanked. i | 


HEL ST is horizontal blanking start. »HELW is horizontal blanking 
width. These work in the horizontal direction. 


When you select special blanking, your artwork appears to be 
maving behind a window, With regular blanking, the window appears to 
be maving over your artwork, To enable or disable special blanking, 
enter 


SPEC BLANK <CRE« 


If the lamp on that. switch goes off, special blanking’ is disabled, If 
the lamp goes on, it’is enabled. The default condition is disabled. 


When you select extended blanking, you change the effect of the 
WHELST and. .HRLW parameters and of any function generators on the 
corresponding routes. To enable or disable extended blanking, enter 


2EX BLANKED < CR ne 


if the lamp on that switch goes off, extended blanking is disabled. if 
the lamp gages on, it is enabled. The default condition is disabled. 
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When extended blanking is used in conjunction with a function 
. generator or combination of function generators routed to horizontal 
@ os start or hartzontal blanking width, blanking of the artwork 
“section Occurs at a selectable level on the function generators’ 
waveform. Any part of <the waveform greater than the selected level 
Causes the artwork to be unblanked, while any part of the waveform less 
than the selected level blanks the artwork. . The .HBLST parameter 
controls the level on the horizontal blanking start function generator 
waveform where blanking switches. Likewise, the .HELW parameter 
controls the level an the horizontal blanking width function generator 
waveform where blanking switches. You can use different waveforms on 
the horizontal blanking start and blanking width function generators. 


Normally, special blanking is disabled when extended blanking is 
used. When extended blanking is on, the normal functions of horizontal 
blanking start and width are disabled. 
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F.9.4.2 GEREEN BLANE ING 


The screen blankers blank off a portion of a section on the CRT. @ 
There are three screen blankers for each section. a 


The first blanker is a Z blanker that can blank off either the 
partion of a section that falls behind the blanker ar the portion of a 
section that falls in front of the blanker. 


The second and third blankers are X-Y blankers. Each X-Y¥Y blanker 
divides the screen into two parts with an imaginary line. The portion 
of a section falling on one side of the line is mot blanked. The 
portion falling on the other side of the line is blanked. 


The Z blanker has one parameter controlling it. Toa attach it to a 
shaft encoder, enter 


MASEL RADIUS <CR 


When you adjust this parameter you are moving this blanker towards you 
oO” away fram you. When the parameter’ s value is positive, the portion 
of a section behind the blanker is blanked. When the parameter’s value 
is negative, the portion of a section in front of the blanker is 
blanked. When the parameter*s value is zero, mo blanking occurs. 
Initially, the parameter*s value is zero. 


Each X-Y blanker has two parameters. One parameter defines the 
distance of the blanker fram the center of the screen. The other 
parameter rotates the blanker araund the center of the screen. To 
attach a distance parameter to a shaft encoder, enter 


£.MASE2 RADIUS} <CRe« 
{.MASES RADIUS} 


To attach an angle parameter to a shaft encoder, enter 


{.MASK2 ANGLE} <CR>* 
£,MASKS_ ANGLE} 


Imitially, the second blanker is above the top of the screen and the 
third blanker is below the bottom of the screen. 


® 


SYSTEM IV USER*S MANUAL (REVISION &. 1) PAGE . 73 


Pea EXPANDING THE GEOMETRIC SPACE 


The geametric parameters contained in System IV are confined toa 
20D space where 


~RMG4O < X-coardinate << +2847, 
“R48 < Y-coordinate < +2847, 
~2Re49 < Z-coordinate << +2847, 


System IV cantains four section parameters that expand, or magnify, 
this space. You use these parameters to vary the vanishing points and 
perspective Of the individual sections. 


Fe?.S.l VANISHING FOINT 


You can move the vanishing points of individual sections of 
artwork. The parameters that do this are continuous. To attach them 
to shaft encoders, enter 


. VANISH PTX <CR># 
VANISH PT LY <CR>* 


The first parameter moves the vanishing point left and right. The 
secancd paraneter moves the vanishing point up and clown. 


You can think of these parameters as a “final* .TRNSLT_X and 
»~TRNSLT OY, respectively. That die, the vanishing point parameters come 
after the translation parameters in hardware. 


F.9.5.2 200M 


You can comtrol the size of individual sections of artwork in 
relation to their vanishing points. The parameter that does this is 
Cork si ous . Ta attach it to a shaft encoder, enter 


»200M <CR oe 
When you adjust a section’s .Z00M, the section will contract or 
expand around the vanishing point determined by «VANISH PTX and 
«VANISH PTY. When you adjust a section’s .GIZE, the section will 
cantract or expand around the middle of the section. 
F.9.5.3, PERSPECTIVE 
You can control the amount of perspective on individual sections 
of artwork. Perspective is a continuous parameter. To attach it to 
shaft encoder, enter 
»PERSET < CF p# 


You can adjust this parameter to create full perspective, some 
perspective, or ma perspective. 


& 
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F.9.& OTHER SECTION FPARAMETERS 


There are 13 other parameters in each section node. ® 


F.9.6.1 -HEIGHT, WIDTH, AND DEFTH 


You can cantrol the horizontal size and vertical size of a section 
with parameters that control the amplitude of the horizontal and 
vertical ramps. These parameters are continuous. To attach them to 
ehaft encoders, the cammands are 


»HETGHT «CR oe 
WWIDTH <CR oO 


The depth parameter sets a depth voltage. Depth is attached ta a 
shaft encoder by entering 


DEF TH <CR## 


In hardware, .HETGHT, .WIDTH, and .DEPTH come before the function 
generators, while geametric parameters like .FPROFRT_ XX, .FROFRT_Y, and 
»PROPRT Z came after the function generators. If you shrink a section 
to a dot by adjusting «HEIGHT, .WIDTH, and .DEFTH to 8, you can build 
the section back up with function generators. If you shrink the section 
to a dot by adjusting .FPROFRT_X, .FPROPRT_Y, and .PROFRT_Z to @® instead, 
function generators will have no effect on the shape of the section. 


- oe x) 
Fi?.6.2 INTENSITY 


Intensity is a continuous parameter. It cantrols the beam 
intensity. To attach intensity to a shaft encoder, enter 


WINTENS «CR i 
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F.9.6.3 (INTENSITY COMPENSATION SELECTI 


When you use System IV*s function 


you usually want the object to appear uniform in intensity. 


accamplish this by selecting an intensi 
object you have built. 
parameter that you adjust with a shaft 


paraneter ta an encoder, enter 


.SEL_INTENS CP <CR 


Intensity campensation selectian 


(REVISTON 3.12) PAGE 7S 


ON 


generators ta model a 2D object, 
Your 
to match the 

ig a discrete 
To attach this 


ty compensation 


encacer . 


The table below defines the types af intensity compensation that you 


can select. 


FUNCTION GENERATORS 
VALUE QRBJECT HORT Z VERT DEF TH INT DIMENSTONS 
ii) Raster LF HE NONE OFT 20,2D or 2D, 3D 
1 Rast eae LF oe HF LE NOME OFT 20,20) ar 2D, 3D 
S Raster ar Cylinder HF OFT HE OFT SD, 2D ar 3D, 2D 
LE amily 
Bas Raster aor Cylinder OFT LF Le OFT 3D,2D ar 3D, 3D 
4 Sphere, Cone, Digk,Etc. ine LF 2x ou 2D,2D or 3D, 3D 
(1 & 3 HE, @ LF) 
éh Torus, Ete. 1,1x2 al Sya2xG 2+0OFF 3D,2D or 3D, 3D 
(1 & 3 HF, @ LF) 
pe Sphere, Cone, Disk,Etc. HF Lue 2x3 a Oy 2D or 3D, 
(1 & 3 LF, @ HF) 
<i) Torus, Etc. HF 1,4ix2 Sg2xnS. S240RF SD, 2D or SD, 3D 
{toe 3S be, 2 HP) 
& Same as 4 except back side blanked without perspective. 
he Same as 3S except back side blanked without perspective. 
HF = high frequency OFT = optional 
LF = low frequency OFF = of fset 


Fu%.Ge4 SECTION OVERLAP 


Overlap was discussed earlier in section F.9 


myo 
ae lee 


af this manual. 


[If you enabled overall overlap then you must specify which individal 


sections overlap will be enabled far. 
.SEC_OVRLAP <CRo« 


If the lamp on the switch goes on then 
section. If the lamp goes cut, overlap 


Yo do this, enter 


overlap is enabled for this 
is disabled for this section. 
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F.e9.6.5 VIDEQ INPUT SELECTION 


System IV has 8 video input saurces. To select another source for ® 
the section of artwork you are working on, enter ~ 


£.CAM_A} 
¢.CAM_B} 
£.RED? 


{CAM AUX 13 

{CAM AUX 
The lamp on the switch for the video input that you select will go on, 
and the lamps on the other video input switches will go off if they 
were on. The default video input is .CAM_A. 


Video inputs can be switched under program control during playback 
of a scene. For example, to animate a character, you might need more 
lip positions than you can fit on a single kodalith. Tf your can fait 
the lips on two kodaliths, then you can use two artwork cameras and 
switch between the cameras at will. 


There are two ways to include a video input selection parameter as 
an argument in a System IV command. You can type 


«Si VIDEO @ 


from the keyboard, or you can simply push any one of the video input 
selection switches: 


~CAM_A . BLUE 
.CAM_B LUM 
WRED ~CAM AUX 4 
» GREEN .CAM AUX 2 


EM amp Les ~DEACT PARAM Si .CAM A <CR> 
deactivates video input selection for section 1. This command 
ig @quivalent ta 


.DEACT PARAM Si .SEL_ VIDEO <CR> 
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Fi9.666 . AUXTLIARY FARAMETERS 


System IV contains 6 continuous auxiliary parameters. The output 
af these parameters can be used toa coamtrol analog hardware that is not 
already comtrolled by the software. 


To athach the auxiliary parameters to the shaft encoders, the 
cammands are 


»FRAME AUX 1 <CRE 
~FRAME_AUX 2 <CR? 
»FRAME_AUX_ ; 
wFRAME AUX 4 <CR? 
~SEC_AUX_1 <CRD# 
.SEC_AUX 2 <CR>« 


kok oe ok 


F.9.%7 SHAFT ENCODER INCREMENTS 


When you are adjusting comtinuous parameters, a small movement of 
& shaft encoder can produce a fine or coarse adjustment. Enter 


PINE INC «CR ee 
If the lamp on that switch goes on, the adjustments will be fine. Tf 
the lamp goes aff, the adjustments will be coarse. 
F.9,.8 DETACH ENCODERS 


You can detach all the parameters that are attached to the shaft 
encoders. Ermer 


»DETACH ENG «Che 


The lamps an the switches of the parameters that were attached ta the 
encaders will ga off. 
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F.9.9 “SET CONTINUOUS PARAMETER VALUES TO A NUMBER 


Youscan set continuous parameters values to a particular number by @ 
typing in’ the number at the keyboard instead of adjusting shaft ae 
encoders. Enter s 


.SET VALUE PARAMS NUM <CR > 
where FARAMS ig the ligt af cantinucus parameters that you want ta set 
and NUM is the desirecd mumber., The mumber must be a legal value for 
all the parameters in the list. 


Example: .SET VALUE Si .AMP_1 .AMP_2 .AMP_ 3 .AMP_4 2047 <CR? 


geka the amplitudes of the first 4 function generators ta 
their maximum value. 


Ex amples ~SET VALUE SAM . COMPAS .TNCLNT 2e4o <C> 
sete the axis of rotation in the mode SAM to a horizontal 
position. 


Example: .SE7 VALUE SAM ALL SUE ALL @ <CR> 
zeras gut all cantinuous parameters in the nodes SAM and SUE. 
F.9,18 SET PARAMETERS TO THETR DEFAULT VALUES 


You can reset selected picture parameters to their default values 4 
by entering g 


»~SET DEFAULT FARAMS <CR> 


where FARAMS is the list of parameters that you want to reset. The 
parameters will be get to the default values listed im Section N. 


Ex ama Let SET DEFAULT Si .COMPAS .TNCLANT .ROTATE <C> 
regete section l*g rotational parameters to @ and removes 
all rotation fram the section. 


EM ung] @s SET DEFAULT Si ALL <C> 
resets all section l’s parameters to default. This “sero 
gut" gectioan 1. 


EX an les »~SET DEFAULT @LL <C> 
resets all parameters to default. This “zeros cut* the syetem. 
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Fig MAKING INBETWEENS 


Whem you create animation with System IV, you produce the 
keyframes, but you must tell System IV how to produce the inbetweens 
to go fram one keyframe to the mext. You will do this by specifying 
fairings orm motions. System IV has default motions for each 
parameter. « If you do mot tell System IV how to make the inbetweens, 


it will 


Use ite default motions. A complete list of default motions 


is in section N. 


Certain mokions cannot be ugecd on certain parameters. The valid 


motions 


for the parameters are also given in Section WN. 


When you fair a parameter, we gay that the fairing passes 
*therough® a keyframe if the parameter’s value in that keyframe is the 
Value you see in the picture during playback. We say that the fairing 


Passes 
ignored 


*aroaqunoid® a keyframe if the parameter*s value in that keyframe is 
during playback. This is known as “locking out" a parameter. 


During playback, the value computed by the fairing is what you see in 
the picture. After you play back a scene, all your locked out values 


will be 


changed toa true values. 


You Can create fairings that run from one keyframe to another 


ls 
Syet em 
specity 


ay frame and alsa pass through one or mare intermediate keyframes. 


I¥Vowili attemot to fair smoothly through all the keyframes you 
», You can aleo fair arcund same of the intermediate keyframes. 


For example, if you specify that a fairing should pass through 
keyframes 1, 2, and 4, then that fairing will implicitly pass around 
keyframe 3. 


Whi 


er yOu gpecify a fairing, you must always indicate 


a. the type of motion that you want to see 
b. the parameters that you want to fair 
Gc. the keyframes that you want the fairing toa pass through 


Sane parameters are rotational. When you specify a rotational fairing, 


YOU Can 
af keyt 
maria l 


also indicate the number of rotations to make between each pair 
ramnes that you are fairing through. Refer to section N of this 
toa find oqut which parameters are rotational. 
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Feig.1 SLOW FAST SLOW MOTION 


The syntax of this command is i) 


»-5FS PARAMS EFS <CR> 


where FARAMS ia the list of parameters to be faired, and EFS lists the 
numbers of the - keyframes you want ta faire through. You enter the 
keyframe numbers im increasing order. 


Far each parameter im the command line, System IV will fair 
amoothiy thraugh the keyframes in the command line. The fairing will 
start glow amd end slow. If the value of the parameter on an 
intermediate keyframe is an extreme value, the fairing will approach 
and leave that value slowly. Mast of the default fairings on the 
continuous parameters are of this type. 


Ex aun] et «SPS RED 1 $1 .SIZE .WIDTH SS .FROPRT_X 1 3 3-7 <CR> 
seats slow fast slow fairings for the frame parameter .RED i, 
section 1*s .SIZE and .WIDTH parameters, and section 3 
»PROPRT X paraneter. For each parameter, the fairing will 
pass through the values in keyframes 1,7,5,4, and Y and 
arGund the values in keyframes 2 and 4. 


2 pe 
5 


Rox amp Lees ~SFS ALE 1. 2 CR? 
sets slow fast slow fairings for all parameters that can 
take slow fast slow fairings. For each parameter, the fairing 
will pass through the values in keyframes 1 and &. 9 


EEN aumipa | ees »SFS $1 ALL SS ALL 1 2 CR 
sete slow fast slow fairings for all of section 1i"*s parameters 
and section 2's parameters that can take slow fast slow 
fairings. For @ach parameter, the fairing will pass through 
the values in keyframes 1 and &. 


Ex aun des »SFS (S1-S3)(.SIZE .HBLW) 2 3B <CR> 
seta glow fast slow fairings for the .SITZE and .HBLW 
paraneters of sections 1, 2, and 3. Far each parameter, 
the fairing will pass through the values in keyframes 2 and 
Be This command is equivalent to 
»~SFS ‘Sl .SIZE .HBLW S2 .SIZE .HELW SS .SIZE .HBLW 2 3 <CR> 
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F.eig.2 SLOW FAST MOTION 
The syntax of this command is 
SF PARAMS EFS <C> 


where PARAMS is the list of parameters to be faired, and EFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe mumbers in increasing order. 


For @ach parameter in the command line, System IV will fair 
smoacthiy through the keyframes im the cammand line. The fairing will 
start glow and end in a manner determined by the values of the 
parameter im the keyframes in the command line. If the value af the 
parameter on an intermediate keyframe is an extreme value, the fairing 
will approach and leave that value slowly. 


Examples JSF GROUFA SAM .TRNSLT OY . BLUE 3S 2-4 6 9 «CR 
sets slow fast fairings for the parameters in the parameter 
group GROUPA, the node SAM’s .TRNSLT UY parameter, and the 
frame parameter .ALUE SS. For each parameter, the fairing 
will pass through the values in keyframes 2,3,4,6, and 9 
and around the values in keyframes 3,7, and a. 


Ex amp des SF ALL 1 @ <CR> 
. ets slow fast fairings for all parameters that can take 
slaw fast fairings. For each parameter, the fairing will 


Lge 


pase through the values im keyframes 1 and 2. 


Ex amp les -SF S1 ALL. S2 ALL 1 2 «CR? 
sets glow fast fairings for all of section 1i’s parameters 
and section 2°s parameters that can take slow fast fairings. 
For each parameter, the fairing will pass through the values 
in keyframes 1 and 2. 


Ex aun let ~5F (Si-G3)(.S12ZE .HBLW) 2 3 <CR> 
sets slow fast fairings for the .SIZE and .HRLW parameters 
of sections t, 2, and 3. For each parameter, the fairing 
will pase through the values in keyframes 2 and 3. This 
command 16 @quivalent to 
»SF Si .S9ZE .HELW S2 .STZE .HBLW SS .SIZE .HELW 2 OS LCR? 
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F.19.3. ‘FAST SLOW MOTION 


The syntax of this cammand is @ 


.FS PARAMS KES <CR> 


where PARAMS ig the list of parameters to be faired, and KFS lists the 
numbers of the keyframes you want to faire theough. You enter the 
keyframe mumbers im increasing order. 


Far @ach parameter in the command line, System IV will fair 
smacthily through the keyframes im the command line. The fairing will 
end glow and start in a&@ manner determined by the values of the 
parameter in the keyframes im the cammand line. If the value of the 
parameter on an intermediate keyframe is an @xtreme value, the fairing 
Will approach and leave that value slowly. 


Example: ~FS $1 .TRNSLT_X .GREEN 2 S2 .FREGLS 11-1s 15 .<CR> 
sets fast slow fairings for section Ii*s .TRNSLT_ xX parameter, 
the frame parameter .GREEN @, and section 2"°s . FREQ LS parameter. 
For @ach parameter, the fairing will pass through the 
Values im keyframes 11,132,135, and 13 and araund the value 
in keyframe 14, 


Fx amy | et «FS ALL 1 2 <CR> 
sets fast slow fairings far all parameters that can take 
fast glow fairings. Far @ach parameter, the fairing will 
pegs through the values in keyframes lo and 2. @ 


Example »-FS Sil ALL SS ALL 1 & CCR? 
seks fast slow fairings for all af section i’s parameters 
and section 2° parameters that can take fast slow fairings. 
For each parameter, the fairing will pass through the values 
in keyframes 1 and &. 


Examples .FS (S1-S3)¢(.SIZE .HELW) 2 3 <CR> 
gets fast slow fairings for the .SIZE and .HELW parameters 
of sections 1, 2, and 3. For each parameter, the fairing 
will pass thraugh the values in keyframes 2 and 3. This 
cammand 16 @quivalent toa 
-FS Si .SIZE wHELW Se .SIZE .HRLW SS .SIZE .HELW & OS CCR? 


®e 
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F.1g.4 “LINEAR MOTION 
The syntax of this command is 
~LINEGR PARAMS EFS <CR> 


where PARAMS is the list of parameters to be faired, and EFS lists 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers in increasing order. 


For each parameter in the command line, System IV will produce 
linear motion between the keyframes in the command line. 


Example: »LINEAR S2@ .FHASE 2 .TRNSLT xX SS UFPARS .RED U1 1 4-4 <CR? 
sets linear fairings for section 2's . PHASE 2 and .TRENSLT 
parameters, the parameters in the parameter group SS _FPARS 
and the frame parameter .RED 1. For @ach parameter, the 
fairing will pass through the values in keyframes 1,4,3, 
and &© anc arcund the values in keyframes 2 and 3. 


EM amp let »LINEAR ALL 1 2 tCk> 
sets linear fairings for all parameters that can take 
linear fairings. For @ach parameter, the fairing will 
pass through the values im keyframes 1 and &. 


Example: »LINEAR Si ALL S22 ALL 1 2 <C> 
sets linear fairings for all of section 1°s parameters an 
section 2°s parameters that can take linear fairings. For 
each parameter, the fairing will pass through the values 
keyframes 1 and 2. 


Example: LINEAR (S1i-S3) (.S1ZE .HRLW) @ 3 <CRe 
sets linear fairings for the .SIZE and .HBLW parameters oa 
sections 1, 2, and 3. For each parameter, the fairing wi 


a 
bd 


the 


_x 


" 


dl 


nm 


$ 
Li 


pass through the values in keyframes 2 and 3. This command 


iS equivalent toa 
»-LINEAR Si .SIZE .HBLW Se .SIZE .HELW SS .SIZE .HELW 2 3 


<CR> 
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F.1ig.S HOLD MOTION 


The syntax of - this cammand is 


«HOLD PARAMS EFS <CR> 


where PARAMS is the list of parameters to be faired, and EFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe nunbers in increasing order. 


For @ach parameter im the command line, System [IV will hold the 
Value on @ach keyframe im the command line (except the last one) until 
the mext keyframe in the command line. 


You cam use hold fairings for both rotational and non-rotational 
par aneters. 


Ex aun les «HOLD Si .HELST .HBLW S2 SEL. HORIZ FG 1 3 S-4 <CR> 
seta hold fairings for section i*s .HELST and .HBLW parameters 
and section 2° s horizontal position function generator route. 
For each parameter, the fairing passes through the values in 
keyframes 1,3,.5, and 6 and around the values in keyframes 
i and 4, 


Ex amy Les «HOLD CAR .COMFAS .INCLAT .ROTATE 1 4 
sete hoald fairings far the node CAR*s .COMPAS, .INCLANT, amd 
~-ROTATE parameters. Far each parameter, the fairing will 
pass through the values im keyframes lo and 4 and around the 
Values im keyframes 2 and 3. 


Examples »HOLD ALL 2 2 LCR: 
sets hold fairings far all parameters that can take hold 
fairings. For @ach parameter, the fairing will pass 
through the values in keyframes 1 and 3. 


Examples «HOLD Sil ALL S22 ALL 1 2 «Ck 
sets hold fairings for all of section 1°s parameters and 
section 2° parameters that can take hold fairings. Far 
each parameter, the fairing will pass through the values in 
keyframes do oand 2, 


Ex amples »HOLD (Si-SS) (.SIZE .HELW) @ 3 <CR> 
sets hold fairings far the .SIZE and .HELW parameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This command 
is @quivaltent toa 
»~HOLD Sil .SIZE .HELW S22 .STZE .HELW SS .SIZE .HELW 2 3 <CRE 
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F.19.6 ROTATIONAL SLOW FAST SLOW MOTION 


eG To ‘specify slow fast slow motion for rotational parameters, you 
use t 


© 


he .R SFS command. The syntax of this command is 
»~R SFS PARAMS EFL NUMI EFS NUMS ... KEG NUMie-d EFL <Ck> 
where: 
FARAMS is the list of rotational parameters you are fairing. 


EFL, EP2,.e0, EFi are the numbers of the keyframes you are 
fairing through. You enter these numbers in increasing order. 


NUML, MUMS, . a0, MUMi-i define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position between each pair of keyframes you are fairing 
through. (Refer to the discussion below. ) 


Rotational fairing commands resemble their non-rotational 
counterparts, with two differences. First, hyphens are not allowed in 
rotational fairing commands. You type out all keyframe numbers 
explicitly. Second, between every pair of keyframe MuUMbers, you enter a 
number that System IV uses to determine the direction of rotation and 
the number of revolutions ta make. 


The mumber (call it NUM) that you enter between a paie of keyframe 
numbers follows these rules: 


If NUM > @, the rotation will be COUNTERCLOCKWISE relative to 
the positive end of the axis of rotation. NUM is 
the number of times that the rotating object 
Will pass through its initial position. 


If NUM < @, the rotation will be CLOCKWISE relative to the 
positive end of the axis of rotation. The 
magnitude of NUM is the number of times that the 
rotating object will pass through its initial 
position. 


If NUM = @, the rotation will be in the SHORTEST DIRECTION fram 


the initial position to the final position. The 
value @ igs internally converted to either +1 or —-1, 


depending am the shortest direction. 


The value of NUM must be an integer greater than —1888 and less than 
lggg, Each sequence of NUM*s in your command line must have a sum 
greater than ~-1laaeg@d and less than Lage, 


Notice that the number of times a rotating object passes through 
its initial position is not necessarily the same as the number of 
revolutions the object makes. The rotating Gbject always starts ab its 


_ initial position, so the number of times threaugh the initial positian 


must be at least 1. If an object rotates through only part of one 
revolution, then the number of times through the initial position is i, 
but the mumber of revolutions is @. 
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For each parameter in the command line, System IV will fair 
smoothly through the keyfram@s in the command line. The fairing will 
start slow and end slow. The fairing will appear to pass through the 
paraneter"s value in @ach keyframe in the command line. Actually, the 
fairing passes through a computed value that takes into account the 
nunber of rotations prior to the keyframe. The computed value is the 
actual value plus an integer multiple of BeFT. If the parameter” s 
computed value an an intermediate keyframe is an extreme value, the 
fairing will approach and leave that value slowly. 


Rotational slow fast slow fairings are the default fairings for 
rotational parameters. By default, rotations always proceed in the 
shortest direction between consecutive pairs of keyframes. 


Ex amp des ~R SFS Si . COMPAS CAR .ROTATE GROURPL 1 5S 2 6 4 <CR> 
sets rotational slow fast glow fairings for section i*s 
»~COMPAS parameter, the node CAR*s .ROTATE parameter, and the 
parameters in the parameter group GROUPL. (They must all be 
rotational parameters.) For each parameter, the fairing 
passes through keyframes 1,2, and 4 and around keyframe 3. 
Each fairing passes through the starting position 3 times 
between keyframes 1 and 2, and 6 times betweeen keyframes 2 
and 3. ALL rotations are counterclockwise, 


Ex ame | ee “RU USFS ALL 1 @ 2 CCR 
gets rotational slow fast glow fairings for all parameters 
that can take rotational slow fast slow fairings. For each 
parameter, the fairing will pass through the values in 
keyframes lo and &. Each fairing passes through the starting 
position 1 time, and each rotation proceeds in the shortest 
direction. 

Ex eum et »«ROSFS Si ALL SS ALL 1 @ 2 CR 
sets ratational slow fast slow fairings for all of section 
i*s parameters and section 2°s parameters that can take 
rotational slow fast slow fairings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest cirection. 


Ex amp des »~-R_SFS (S1-S3) (.ROTATE) 2 3 3 <CR> 
sets rotational slow fast slow fairings for the . ROTATE 
parameters of sections 1, 2, and 3. For each parameter, 
the fairing will pass through the values in keyframes 2 and 
os» Each fairing passes through the starting position 3 
times between keyframes 2 and &. All rotations are 
counterclockwise. This command is equivalent to 
»-RUSFS Sil .ROTATE S2 .ROTATE SS .ROTATE @ 2 3 <CR> 


= 
P 
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Fildes 7 ROTAT TONAL SLOW FAST MOTION 


et To specify slow fast motion for rotational parameters, you use the 
4 RSF command. The eyntax of this command is 


~R SF PARAMS EFI NUML EPR SNUMS ... EPie-i NUMi-d EFGi. SCR: 
wher et 
PARAMS i6 the list of rotational parameters you are fairing. 


EFL, EFR,..e, EFL are the numbers of the keyframes you are 
fairing through. You enter these numbers im increasing order. 


MUM IL, MUMS, wee NUML-? define the direction of rotation and 
number of times that the rotating object will passe through its 
imitial position between @ach pair of keyframes you are fairing 
Rr ough . 


The eyntax is the same as for rotakional slow fast slow motion. ee 
gectian F.ilg.6 far a camplete explanation of the syntax. 


This cammand is similar to the .R SFS command. The anly 
difference is that for @ach parameter in the command line, the fairing 
will start slow and end in a manner determined by the parameter’ s 
computed values in the keyframes im the command line. 


i sets a rotational slow fast fairing for section i*s 
MASE? ANGLE parameter and for the node BOX*s .INCLNT ane 
ROTATE parameters. For each parameter, the fairing passes 
through keyframes 1,3, anc 4 and around keyframe @. Each 
fairing passes through the starting positian 2 times 
between keyframes lo oand 2, and 2 times between keyframes 
amd 4, All rotations are clockwise. 


(a Example: 4A SF Si .MASK2 ANGLE BOX .INCLANT .ROTATE 1 -2 3 -2 4 <CR> 


Ex aunp kes RUSE ALL 1 om 2 <CR> 
sets rotational slow fast fairings for all parameters that 
cam take rotational slow fast fairings. For @ach parameter , 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction. 


cox are Lea »R SF Sl ALL SS ALL 1 @ 2 ICR? 
sets rotational slow fast fairings for all of section i"4 
parameters and section 2° parameters that can take 
rotational slow fast fairings. For each parameter, the 
fairing will pass threough the values in keyframes | and 2. 
Each fairing passes through the starting position 1 time, 
and @ach rotation proceeds in the shortest direction. 


Ex amped es 


‘sete rotational slow fast fairings for the .ROTATE : 
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aROSF (51-53) (ROTATE) 2 3 3 <CRe 


parameters of sections 1, 3, and 3. For each parameter, 
pass through the values in keyframes 2 amd 


the fairing will 

Each fairing passes through the starting position 3 
times between keyframes 2 and 3. ALL rotations are 
caunterclockwise. This command is @quivalent ta 
»R SF Sil .ROTATE S2 .ROTATE SS .ROTATE 2 2 3 <CR> 
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F,1g.8 ROTATIONAL FAST SLOW MOTION 


@ To specify fast slow motion for rotational parameters, you use the 
" “.ROFS cammand. The syntax of this command is 


“RO FS PARAMS EFL NUML EF2 NUMS ... EPie-d NUMi-d EFio <CR> 
wher et 
FARAMS ig the list of rotational parameters you are fairing. 


EFL, EFS, .we, EFL are the numbers of the keyframes you are 
fairing through. You enter these mumbers im increasing order. 


MUM, NUM eee MUMGe Dd define the direction of rotation and 
number of times that the rotating abject will pass through its 
imitial position between Gach pair of keyframes you are fairing 
throauch . 


The syntax is the game as for rotational slow fast slow motion. See 
section F.1g.6 for a complete explanation of the syntax. 


This cammand is similar to the .R_SFS command. The amily 
difference ig that for @ach parameter in the command line, the fairing 
will end slow and start in a manner determined by the parameter" s 
camputecd values in the keyframes im the command line. 


® Ex ang Let »R FS SAM ROTATE S9 .ROTATE 1 -3 2-1] 3 -1 & <CR> 
seta a rotational fast slow fairing for the mode SAM*s 
»ROTATE parameter and geetican 9's . ROTATE parameter. For 
each parameter, the fairing passes through keyframes 1,2,3, 
anc S&S anc around keyframe 4. The fairing passes through the 
starting positian 2 times between keyframes 1 and &, 1 time 
between keyframes 2 and 3, and 1 time between keyframes 3 and 
ce All reatations are clockwige. 


Ex aun | et «RFS ALL lm 2 <CR> 
sete rotational fast glow fairings for all parameters that 
can take rotational fast slow fairings. For each parameter, 
the fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction. 


Ex anya Les JALFS Si ALL SS ALL 1 o@ 2 ECR 
sets rotational fast glow fairings for all of section i's 
paraneters and sectian 2°s parameters that can take 
rotational fast glow fairings. For each parameter, the 
fairing will pass through the values in keyframes | and &. 
Each fairing passes through the starting position 1 time, 
and @ach rotation proceeds in the shortest direction. 
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Exampol es ~ROFS (S1-S3) (.ROTATE) 2 3 3 <CR> 
sets rotational fast slow fairings for the . ROTATE 
parameters af sections 1, 2, and 3. For each parameter, j 
the fairing will pass through the values in keyframes 2 and i 
oe Each fairing passes through the starting position 3 
times between keyframes 2 and 3. All rotations are - 
counterclockwise. This command is equivalent to 
“RFS Si .ROTATE S2 .ROTATE SS .ROTATE 2 2 3 <CR> 


cess J 
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F.1g.9 ROTATIONAL LINEAR MOTION 


e : To specify linear mation for rotational parameters, you use the 
wR OLIN command. The syntax of this command is 


~RULIN PARAMS EFI NUML KF2 NUM@ ... EFi-i NUMin—1 EFi <CR> 
wher et 
PARAMS is the list of rotational parameters you are fairing. 


KF LL, EF2,..., KFi are the numbers of the keyframes you are 


fairing through. You enter these numbers in increasing order. 


NUMI, NUM2, eae, NUMIi-1 define the direction of rotation and 
number of times that the rotating object will pass through its 
initial position between e@ach pair of keyframes you are fairing 
through. 


The syntax is the same as for rotational slow fast slow motion. See 
section F.18.6 for a complete explanation of the synta». 


Far each parameter in the command line, System IV will produce 
linear motion between each pair of keyframes you are consecutively 
fairing through, using the mumber of rotations you specify between each 
pair of keyframes. 


sets a rotational linear fairing for section 2's . ROTATE 
parameter and the parameters in the parameter group FG. 
(They must all be rotational parameters.) For each parameter, > 
the fairing passes through keyframes 11,12, and 14 and around 
keyframe 13. The fairing passes through the starting 
position 1 time between keyframes ii and 12, and = times 
between keyframes 12 and i4. The rotation between keyframes 
lio and 12 is counterclockwise. The rotation between 
keyframes 12 and 14 is clockwise. 


: Ex dumps] @s «RUOLIN S2 .ROTATE FPG li -1 12 3 14 <CR> 


Ex aunpad es WROLIN ALL 2 @ 2 SCR 
sets rotational linear fairings for all parameters that can 
take rotational linear fairings. For each parameter, the 
fairing will pass through the values in keyframes 1 and 2. 
Each fairing passes through the starting position 1 time, 
and each rotation proceeds in the shortest direction. 


Ey ecm 1 es »~R LIN Sil ALL SB ALL 1 @ 2 <CR> 
sets rotational linear fairinas for all of section i’s 
parameters and section 2"*s parameters that can take 
rotational linear fairings. For each parameter, the fairing 
will pass through the values in keyframes 1 and @. Each 
fairing passes through the starting position 1 time, and 
each rotation proceeds in the shortest direction, 


Ex amid ef 


Sets rotational linear fairi 
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»~RULIN (S1-S3) (.RGTATE) 2 3 3 <CR> 


nqs for the . ROTATE ‘ 
parameters af sections 1, 2, amd 3. For @ach parameter, i) 
the fairing will pass through the values in keyframes 2 and 
oe Each fairing passes through the starting position = 
times between keyframes 2 and 3. All rotations are 
counterclockwise, This cammand is @quivalent ta 
»~R LIN Sl .ROTATE S2 .ROTATE SS .ROTATE 2 2 & <C> 
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F.18. 18 PHASE LINEAR MOTION 


To #air phase parameters sa that function generators appear to be 
“free running® during playback, you use the .FS LIN cammand. The phase 
paraneters will change at rates determined by their corresponding 
incremental phase parameters. (Refer to section F.9.3.4 for a 
discussion of incremental phage.) To set a phase linear fairing, enter 


«PS LIN FARAMS EFS <C> 
whic es 


PARAMS is a list of parameters to be faired. All the 
parameters must be phase parameters. 


EFS lists the numbers of the keyframes you want to fair 
through. You enter the keyframe numbers in increasing order. 


Far each parameter im the command Line, System IV will produce 
phase linear motion between each consecutive pair of keyframes in the 
command line. For each pair of keyframes, the fairing will pass 
through the first keyframe"*s phase value and continue on at the 
velocity determined by the first keyframe’s incremental phase value. 
The second keyframe’s phase value is not used to fair between the two 
keyframes, so the fairing will jump to go through the second keyframe’ s 
phase value if the value of phase is changing as it leaves the second 
ery fir ane » 


To see the difference between rotational linear motion and phase 
linear motion, consider the following pair of commands: 


~R LIN Si .PHASE 1 1 @ 2 <CR» 
-FS_LIN S1 .PHASE_1 1 2 <CR> 


Tf you enter the .R_LIN command, the fairing will pass through 
keyframe 1*s .PHASE 1 value and continue on linearly through keyframe 
2° .PHASE 1 value. The velocity of the phase between the two keyframes 
will be determined by the values of .FHASE 1 in the two keyframes. This 
igs like drawing a straight line when you know two paints that the line 
mst pass through. 


Tf you enter the .PS_LIN command, the fairing will pass through 
keyframe i*s .PHASE_1 value and continue on linearly at the velocity 
determined by keyframe i*s .DELTALPHASE_1 value. Keyframe 2's »PHASE i 
value will be ignored unless the value of .PHASE_1 is changing as it 
leaves keyframe 2, in which case the fairing will jump in order to pass 
through keyframe 2°s .FPHASE_1 value. This is like drawing a straight 
line when you know one point that the line must pass threoaugh and the 
Slope of the line at that point. 


Ex amp |e: »PS_LLIN Si .PHASE 1 .PHASE_2 S2 .FHASE_S 2-4 7 8 <CR> 
sets a phase linear fairing for section 1’s .FHASE_1 and 
»PHASE 2 parameters, and for section 2's . PHASES parameter. 
For each parameter, the fairing passes through keyframes 
fey 4,7, and @ and around keyframes | and 4. 
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Exampl @: «PS LIN ALL 1 2 <CR> 
sets phase linear fairings for all active phase parameters. ve 
For each parameter, the fairing will pass through the o 
Values im keyframes 1 and 3. ae 


Ex amp les »~PS_LIN Sil ALL S2 ALL 1 2 “CR? 
sets phase linear fairings for all of section i's and 
section 2°s active phase parameters. For each parameter, the 


my 


fairing will pass through the values in keyframes i and 2. 


Examol es »~PS_LIN (S1-S3)(.PHASE 1) 2 3 <CR> 
sets phase linear fairings for the .PHASE 1 parameters of 
sections 1, 2, and 3. For each parameter, the fairing will 
pass through the values in keyframes 2 and 3. This cammand 
is equivalent to 
»~PS_LIN Si .PHASE 1 S2 .PHASE 1 SS .PHASE_1 2 3 <CR> 
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F,ig.ii <SMOOTH MOTION 
Be a 
r ¥ The syntax of this command is 
»~SMOOTH FARAMS EFS <CR> 


where PARAMS is the list of parameters to be faired, and EFS lists the 
numbers of the keyframes you want to fair through. You enter the 
keyframe numbers in increasing order. 


For each parameter in the command line, System IV will fair 
smoothly through the keyframes in the command line. The fairing will 
start and end in a& manner determined by the parameter"s values in the 
keyframes you are fairing through. If the parameter*s value an an 
intermediate keyframe is an extreme value, the fairing will pass 
smoothly through that value. (Note that by contrast, slow fast slow, 
slow fast, and fast slow fairings will approach and leave that value 
Slowly.) 


Samnetimes, fairing a parameter smoothly might require that the 
parameters value become larger or smaller than System IV permits. When 
this happens, System IV ‘clips* the parameter*s value at its legal 
Maximum or minimum. 


Example: .SMOOTH Si .TRNSLT_X 1-5 <CR> 
sets a smooth fairing for section i*s .TRNSLT_X parameter. 
4 The fairing passes through the values in keyframes i, 3, 3, 
® 4, and &. 


Ex amp 1 es ~SMOOTH ALL 1 2 SCR? 
sete smooth fairings for all parameters that can take 
smocth fairings. For each parameter, the fairing passes 
through the values in keyframes 1 and 3. 


Examples ~SMOOTH Sit ALL S@ ALL 1 3 <CR> 
sets smooth fairings for all section 1i"s parameters and all 
section 2°S parameters that can take smooth fairings. For 
each parameter, the fairing passes through the values in 
keyframes 1 and 2. 


Examples ~SMOOTH (S1-S3) (.SIZE .HBLW) 2 SB <CRe 
sets smooth fairings for the .SIZE and .HBLW parameters of 
sections 1, 2, and 3. For each parameter, the fairing 
passes through the values in keyframes 2 and 3. This 
camnand 18 @quivalant to 
~SMOOTH Si .SIZE .HELW SS .SIZE .HELW SS .SIZE .HBLW 2 3 <CR} 


ed 
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Fuld. DELETING FAITRINGS 


To ‘delete fairings or motions you have specified, enter 


»~DELETE_FATR PARAMS KFS <CR> 


where PARAMS is the list of parameters and EFS i6 a list of keyframe 
numbers. You may include sequences of keyframes using the hyphen “=. 
You enter the keyframe numbers in increasing order. 


This command removes the inbetween information for the parameters 
and keyframes in the command line using the following rules. 


&. Far each sequence of keyframes EFI-EKF2, all of 
the fairing information on how to create the 
inbetweens from EFi tao EFS will be removed. This 
does not delete the information that tells how to 
create the inbetweens to get to EFL from the 
previgus keyframe or to get from EFS to the next 
keyfirame. 


b. For each single keyframe EF, all of the fairing 
information will be removed from the keyframe. 
This includes the information on how to get to 
the keyframe and how to leave the keyframe. The 
fairing information on keyframes around keyframe 
EF will mot be touched. 


Exam] et ~DELETE FAIR Si .SIZE .ROTATE PG1 .RED 1 3 S 6-7 <CR> 
deletes fairing information for section 1’s .SIZE and .ROTATE 
parameters, the parameters in the parameter group PGi, and 
the frame parameter .RED 1. For each parameter, all of the 
fairing information will be removed from keyframes 3 and 5. 
The fairing information on how to create the inbetweens to 
gat from keyframe 6 to keyframe 7 will also be removed. 


Rox eum Lees »DELETE FAIR ALL 1 3-4 <CR> 
deletes fairing information for all parameters. For each 
parameter, all of the fairing information will be removed 
from keyframe 1. The fairing information on how to create 


the inbetweens to get from keyframe 3 to keyframe 4 will 
alsa be removed. 


Ex amo les ~DELETE FAIR Si ALL SS ALL 1 3-4 <CRe 
deletes fairing information for all of section i’s and 
section 2°S parameters. For each parameter, all of the 
fairing information will be removed from keyframe 1. The 
fairing information on how to create the inbetweens to get 


cod 


from keyframe 3 to keyframe 4 will also be removed. 


EM ama des »DELETE_FAIR (S1-S3) (.FHASE 1) 2 3 <CR 
deletes fairing information for the .PHASE_1 parameters 
of sections 1, 2, and 3. For each parameter, all the 
fairing information will be removed from keyframes 2 
and 3. This command is equivalent to 
»-DELETE_ FAIR S1 .FHASE 1 S2 .PHASE_1 S3 .FHASE.1 2 3% <cCR> 
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F.i2 ANIMATE FLIF 


Animate flip allows you to @xamine your keyframes im rapid 
Succession by using the numeric pad. You can retrieve a keyframe, 
modify the picture that you are looking at, and then copy the new 
picture over the original keyframe. While you are im animate flip, 
you can alsa perform mogt regular animate functions. 


& 


To enter animate flip, enter 
FLIP ACK ee 


The lamp on that switch will go on ta indicate that the flip option is 
selected. 


In animate flip, you can examine up to 18 keyframes at a time. 
Since the current scene might contain more than 18 keyframes, System IV 
will meed to know which keyframes you want to examine. You provide 

ea information by making one keyframe into the “reference frame’. 
When you enter animate flip, the reference frame is the keyframe that 
the picture is fram, provided that that keyframe is from the current 
502 RTGS You car make any keyframe imta the reference frame hy 
retrieving the keyframe with the .FETCH EF command. 


QOnee you've established a reference frame, you can use the mumeric 
pad ta make the reference frame or any of the next 9 keyframes after it 
inte the picture. Enter 


NUM 
an the mumeric pad, where NUM is a digit between @ and 9. The keyframe 


that is retrieved will be the keyframe that is NUM keyframes after the 
reference frame. 


in animate flip, you can use the .MAKELEF command only toa madify 
existing keyframes, mat to make n@w keyframes. Also, the syntax you 
Use in animate flip differs fram the syntax you use when the flip 
aption 16 not selected. If you enter 


»MARE EF OCR ee <CRe 
in animate flip, then the picture that you s@e@ will be copied over the 
keyframe thet the picture originally came from, as shown on line 7 of 
D a@lohanumeric digplay, as long as that keyframe is fram the current 
scene. Note that the .MAKRE_LEF command does mot accept video frame 
numbers as arguments when you are in animate flip. 
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When you are in animate flip, yot can compare two pictures without 
making them into keyframes, If you enter . 


»-PUSH <CR>* . 
system IV will “remember*’ how the picture looked at the time you 


entered this command. You now can adjust the parameter values in your 
picture and enter 


»XCHNG <CR oe 
to flip between the original picture and the adjusted picture. Each 
time you enter this command, System IV exchanges the ‘remembered’ 
picture with the picture displayed on the screen. 
To @xit animate flip, enter 


aFLIF CR 


The lamp on that switch will go out. You must @xit animate flip before 
you can s@lect the .DISPLY_ PHASE option. 


Example: Suppose that the current scene contains 17 keyframes. 
You want to flip through keyframes 4-13 and modify 
keyframe 13. You enter 


wPLIF CR 
fenters animate flip) 


«PETCH EF 4 <CR> 
(makes keyframe 4 the reference frame) 


(displays keyframe 4) 
(displays keyframe &) 
(displays keyframe &) 
(displays keyframe 7) 
(displays keyframe ©) 
(displays keyframe ) 
(displays keyframe 1) 
(displays keyframe 11) 
(displays keyframe 12) 
(displays keyframe 13) 


VON GU PLE & 


Now you can adjust parameters in 
the picture. 


~MARE EF <CRo%# <CR> ; 
(replaces keyframe 13 with the new picture) 


eFPLIF SCR oe 
(exits animate flip) 
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F.13 . INSERT 


System IV allows you to insert parameter values from the keyframes 
af one scene into selected video frames im the current scene. The 
parameters “you insert should have hold motion, or the results will be 
unpredictable. The insert program is used primarily to insert heads, 
Lips, @tc. into the current scene. 


To enter the insert program, the cammand is 
» INSERT <CR oe 


The lamp on that switch will go on, and the insert program will wait 
far cammands. 


The syntax for the first command to the insert program is 
, 


SCE FARAMS KF VFS <CR> 
wheres 


SCE is the name of the scene the parameters will be 
inserted from, called the “reference scene’. 


PARAMS Lista the parameters to be inserted. 


KF is the number of the keyframe in the reference scene 
that parameters will be inserted from, called the 
“reference keyframe’, 


VFS lists the numbers of the video frames in the current 
scene that parameters will be inserted into. Each single 
video frame number VF means insert the parameter on a 
single video frame only. Each sequence of video frame 
numbers VFL-VF2 means insert the parameter on an inclusive 
set of video frames between VFI and VF2. 


The firet cammand ta the insert program establishes the reference 
scene and the parameters you want to insert. Now you can insert more 
Values from the same parameters and the same reference scene as before. 
To da this, enter 


KF VFS <CR> 


where EF is the new reference keyframe and VFS lists the numbers of the 
Video frames in the current scene that parameters will be inserted: 
inte, 


Ingert commands can cause new keyframes to be added to the current 
scene, After each command, the number of keyframes in the current 
scene is updated on the alphanumeric display. 
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To exit the insert program, enter 


» INSERT «CRo# 


The lamp on. that switch will go off. Youowill exit the insert program 
automatically if you enter an invalid command to the program. 


Example: Suppose section 1 of your artwork contains = heads. You 
want to switch heads in scene B, the current scene. Youu 
want to see the ist head on frames 1-38, the 2nd head on 
frame 31, the Srd head on frames 32-59, and the ist head 
again on frame 4%. 


Ta do this, you make scene A into a reference scene. You 
make 3 keyframes in scene A, each showing a different head. 
Say that you adjusted .HBLST and .HBLW to blank unwanted 


heads im the keyframes. 


Now you select scene B as the current scene, and enter 


INSERT <CRo#« 
fenters the insert program) 


A Sil .HBLST .HELW 1 1-Sa@ 48 <CR> 
(makes scene A the reference scene, 
makes section i*s .HELST and .HELW the 
paraneters ta be inserted, 
and inserts ist head on frames 1-38 and 4) 


2 ol «CR? 
(inserts 2nd head on frame =.) 


3 S2-59 <CR> 
fingerts Bred head on frames S?—99) 


» INSERT <CR i 
fexites the insert program) 


» 
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Fiil4 DISPLAY ARTWORK 
if you enter 
wART CR be 


the lamp on that switch will go on and the artwork will be displayed 
using the sectioning camera. If you enter 


«ART 2CR ee 


again, the lamp on that switch will goa off and the last picture 
displayed will appear again. 


F.iS DISPLAY FHASE 


System IV allows you to see function generator phases in motion as 
you adjust incremental phase parameters. (Refer to section F.9.3.4 for 
& discussion of incremental phase. ) To see the phases in motion, enter 


.DISFLY_PHASE <CR>* 


The lamp on that switch will go on and for all the function generator 
phase parameters, phase plus d@lta phase will be displayed. You can 
select a node and adjust delta phase parameters while this is 
happening. Tf you enter 


»DISFLY FHASE «CRD 
again, the lamp on the switch will ga out and the original picture will 


APear agai. You must disable the display phase option before you can 
enter animate flip. 


my 
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F.1é PRINT EREYFRAME INFORMATION 


You Can get a printout of the information in your keyframes. The F Ss 
printout shows parameter values, fairing symbols for parameters that Nee 
can be faired, and the number of rotations for rotational parameters. 


To print keyframe information for selected parameters and selected 
keyframes in the current animate scene, enter 


»PRINT FARAMS EFS <CR> 


where PARAMS is a list of parameters and EFS is a list of keyframe 
numbers. You enter the keyframe numbers in ascending order. 


For gach parameter and @ach keyframe in your command line, System 
IV prints information im a format similar to the example below. The 
exact format depends an the type of parameter. (The parameter in this 
example is continuous and rotational.) 


Example: BOF & 1 
DEFL.T /HOLD 
(i) 


MBAIS 1 is the value of the parameter in the keyframe, 
For discrete parameters, the value might be the 
mane On a Switch, ar “ON*, or "OFF", etc. 


and the right fairing symbol is “hold’* in this 
keyframe. Fairing symbole are printed only for 
parameters that can be faired. 


DEFLT/HOLD means that the left fairing symbol is “default? x J 


(i) means that the number of rotations is @ between 
this keyframe and the next keyframe, The mumber 
of rotations is printed only for rotational 
parameters. 


Note that “number of rotations" is really a misnomer. The number 
is actually the number of times that the rotating object passes through 


its initial position, as discussed in section F.18.6. 


The abbreviations used for the left and right fairing symbols are: 


DEFLT default 

SFS slow fast slow motion 

Sr slow fast motion 

ES fast slow motion 

LINEAR Llingar mokion 

HOLD hoaled mation 

THRE fairing passes through this keyframe 

ROSES rotational slow fast slow motion 

RSF rotational slow fast motion 

FLFS rotational fast slow motion - 
ROLLIN rotational linear motion @ 
FU THRU rotational fairing passes through this keyframe ee 
PS OLIN phase linear motion 


LOCK fairing locks gut this keyframe 
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F.1? PRINT MEMORY REQUIREMENTS FOR YOUR CONTROL STRUCTURE 


You can get a printout that shows the amount of memory required by 
your control structure as a percentage of memory available. This number 
tells you how *big* your control structure is, rélative to the maximum 
Capacity af System IV. Toa get a memory report, enter 


«PRINT <CRoe® SCR 


(If you push the .PRINT switch, push the RETURN key once. If you type 
»PRINT at the keyboard, push the RETURN key twice.) 


Figure F.i? shows a sample memory report. The printout breaks the 
control structure down into two parts. 


The part of the control structure that supports active parameters 
shrinks when you deactivate parameters or reduce the dimensions of your 
working space. 


The part of the control structure that supports the hierarchy 
shrinks only when you reduce the number of sections or delete nodes. 


You will find System IV easier to operate when your control 
structure is small enough to leave the system some “headroom’. Many 
System IV functions require memory in addition to that required by your 
canterol structure, [If you type ahead, System IV needs extra memory far 
the commands you enter. If you use the reserved word "GLL" in a 


command, System IV needs extra memary ta expand the "ALL*. When your 


control structure is too cloge to the maximum capacity of the system, 
you will forfeit many useful features that System IV normally pravicdes. 


System IV can actually support some control structures that 
raquire more than 194 % of memory! However, if your control structure 
do@s not fit in memory, you will forfeit the ability to make keyframes . 
This limitation is unacceptable for most jobs. 


CONTROL STRUCTURE REQUIRES 82 % OF MEMORY. 


elo o% TO SUPPORT HIERARCHY 
(9 SECTIONS, 1 GEOMETRIC NODE) 


61 % TO SUFFPORT ACTIVE PARAMETERS 
(455 ACTIVE PARAMETERS) 
(DIMENSION 3D, 3D) 
(PERCENTAGES MAY NOT ADD UF DUE TO ROUNDING.) 


FIGURE F.17 ~~ A SAMPLE MEMORY REFORT 
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F.18 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the r } 
purpose of documentation. Section E.15 contains a complete discussion a 
of how to include motes. 


F,19 “CREATE A COMMAND FILE 


You ccan stare System IV commands in a disk file so that you can 
call oup the commands later by entering the file name. Ingetructions for 
creating command files are in section §&.28. 


F.28 NWAME SCENES 


Tf you want to assign alternate names to your scenes, use the 
NAME SCENE command. If you make a& mistake or wish tao change the 
alternate name ta a new alternate name, use the «NAME SCENE command 
AQAaiMme 


F.2t NAME SECTIONS 


[If you want to assign alternate names to your sections, use the 
WNAME SECTION cammand. 


‘ p 
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In scene edit made you will splice scenes together in various ways 
and merge action from one scene inta another scene. 
more complex gcenes from simple scenes. 


To enter scene edit mode, 


The lamp on that switch will go on. 
picture displayed 


SCENE EDIT <CRD® 


the command is 


The picture seen will 
(the last picture the animator composed or the last 


You will build up 


be the Last 


picture shown if scene edit mode is being entered from playback mode). 


Figure G.1 


The fig@lds labeled 
For @ach scene, 
keyframes, and the field labeled 


usec. 


shows what will 


Lines 


be displayed on the alphanumeric 
display when scene edit mode is entered. This is similar to the 
digplay in animate moce. 
the ten scenes. 


1 


Ls 


through S&S contain 


information 


about 


The permanent scene names are A,B,C,D,E,F,G,H,1,d0. 


*"XXXXXXXXXKXXXXX* 
i as ia Sa 


the field labeled 


Lines @ through 
echa cammand lines. 


myo 
we teed? 


contain the 


You Can now @xecute scene edit commands. After 
cammand is executed, 
display will be updated. 


To exit scene edit mode, 


KAKKKXKXKXXKXKKKK 
AXXXXXXXXXKXXX 
KKAKKKAKKXXAXXKX 
XXXXXXXXXXXXXX 
XXXKXXXXXXXKXXKK 


FIGURE 


YYYY 
¥¥Y¥¥ 
YYYY 
¥YYV¥ 
YYYY 


roo i bp 


Gel - 


KFS 2222 
EFS ZZZZ 
KFS ZZ2ZZ 
KFS ZZZZ 
KFS ZZZ2Z 


ALPHANUMERIC DISFLAY FOR SCENE 


you select 


VES 
VFS 
VFS 
VFS 
VES 


XXXXXXXXKKKXXKX 
KAXXXXXXXXXXXXX 
XXXXKXXXKXKKXKX 
XXXXXXXXXXXXXX 
XXXXXXXKXXKXXKX 


alternate 
contains the number of 
"2222" contains the last video frame 


of the alphanumeric display will be used ta 
Line 24 is for error messages. 


& Scene edit 


any other mode. 


F YYYY EFS 
G YYYY EFS 
H YYYY EFS 
I YYYY KFS 
JOYYYY EFS 


EDIT MODE 


the information at the top of the alphanumeric 


L222 
ELLE 
LELLL 
Bhd 
LLLL 


SCENE MaMes. 


VES 
VES 
VES 
VFS 
VES 
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Gil BLENDING SCENES 


System IV allows you to lengthen a scene by blending copies of 
scenes onto the end af it. The scenes are spliced end to end, and the 
motions at the splices are fixed so as to make smooth transitions 
between the scenes. 


The scene to be lengthened can initially be empty. When two 
non-empty scenes are blended together, the last keyframe of the first 
scene must be identical to the first keyframe of the second scene, or 
the results will be unpredictable. 


You can use the blend program to produce cycles. You can also use 
it to make a copy of a scene (see examples). 


To blend scenes together, enter 
»~BLEND SCE #NUM1® SCE1: *#NUM2* SCE2 ... *NUMi* SCEI <C> 
wheres 


SCE is the name of the scene you want to lengthen. This 
scene can be empty. 


Each SCE is the name of a non-empty scene that you want ta 
blend anta the end of first scene. 


number must be greater than zero. If the number is 


Each NUMi is the number of copies of SCE to blend. The c 
omitted, System IV assumes a value of 1. 


You-can blend copies of a scene onto the end of itself. In this 
case, System IV will accept a shorthand form of the . BLEND command. 
[Tf you enter 


»~BLEND SCE XNUMe < CR 
the command line will be interpreted as 
»BLEND SCE #NUM* SCE <CR> 


and System IV will blend NUM copies of the scene onto the end of the 
ariginal scene. 


Here*’s what happens when you blend a copy of scene 2 onto the end 
of scene 1, assuming that both scenes contain keyframes, Fairing 
information fram the first keyframe of scene 2 is copied ta the last 
keyframe of scene 1, then all keyframes of scene 2 except the first 
keyframe are appended onto scene 1. The mumber of keyframes in scene i 
ig increased by the number of keyframes in scene ey, minus i. The video 
frame numbers of the appended keyframes are assigned sa that the nmumber 
of inbetweens between any two appended keyframes is the same as the 
nunber Of inbetweens between the corresponding keyframes in scene 3. 7 
That is, blending a copy of scene = onto Scene 1 preserves the relative = ) 
timing of all the keyframes. The blend program le@aves scene 2 — 
unchanged. 
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If all. the non-empty scenes in a .BLEND command line have already 
been compibed for playback, then the blended scene can be played back 
tsi without compilation after the blend program is finished. 


If an error occurs while a .BLEND command is being executed, all 
Scenes in the command line are left unchanged. 


Example: BLEND Di Ail Bi C <Crk> 
blends 1 copy of scene A, 1 copy of scene B, and 1 copy 
af scene C Cin that order) onto the end of scene D. 
Since 1°s are optional, this command could also be 
entered as .BLEND DA BC «Ck:. 


Example: «BLEND A 2A SB FC 2 F <CR> 
blends 2 copies of scene A, 3 copies of scene F, 1 copy of 


scene (C, and 2 more copies of scene F (in that order) onto 
the end of scene A. 


Ex aumps des »BLEND WALE CYCLE 18 STEP HOF SKIP JUMF <CR 
blends 18 copies of a scene named STEP, 1 copy of a scene 
named HOF, 1 capy of a scene mamed SKIF, amd i copy of a 
scene nmamed JUMF Cin that order) onto the end of a scene 
named WALK. CYCLE, 


Ex amples ~BRLEND A 3S <C> 
blends 3 copies of scene A onta the end of scene A. (The 
ies new scene A will cantain 4 capies of the old scene 4A.) 
& This command line is in shorthand form. It means the same 
thing as .BLEND A 3 A <CR?. 


Ex amp] eet »RLEND A SCR 
blends 1 copy of scene A onta the end of scene A. This 
cammand line is in sharthand form and the number “1* is 
omitted. The command means the same thing as .BLEND 4 1 <CR> 
or as .BLEND A 1 A <CR?., 


Examples »BLEND B&B A <CR 
blends 1 capy of scene A onto the end of scene B. if scene 
Bowas initially empty, this command makes scene B a copy of 
SCene Ae 
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G.2 SPLICING SCENES 


System IV allows you ta lengthen a scene by splicing copies of a 
scenes onto the end of it. The scenes are spliced end to end, and hold ~* 
nations are inserted at the splices. Splicing scenes together is like 
gplicing strips of movie film together. 


The Scene to be lengthened can initially be emoty. You can use the 
splice program to make a capy of a scene (see examples). 


To Splice scenes together, enter 
»SFPLICE SCE *NUML® SCEL *#NUMS* SCES ... *NUMi# SCE <CRe 
Wi GBP" GS 


SCE is the name af the scene you want to lengthen. This 
scene can be empty. 


Each SCEi is the name of a non-empty scene that you want to 
splice onto the end of first scene. 


Each NUMi is the mumber of copies of SCE to splice. The 
number must be greater than zero. If the nmumber is 
amitted, System IV assumes a value of 1. 


You can splice copies of a scene onto the end of itself. In this 
case, System IV will accept a shorthand form of the .SFPLICE command. 
If you enter 


~SPLICE SCE #NUM*# <CR> 
the command line will be interpreted as 
»-SFLICE SCE *#NUM*® SCE <CR> 


and System IV will splice NUM copies of the scene onto the end of the 
Gariginal scene. 


The «BLEND and .SPLICE commands have the same syntax but perform 
differant functions. 


If scene 1 and scene 2 contain keyframes, here is what happens 
when you splice a copy of scene 2 anto the end of scene 1. All the 
keyframes of scene 2 are appended onto scene 1. Hold motion is 
inserted at the splice. The number of keyframes in scene 1 is 
increased by the number of keyframes im scene 2. The first appended 
keyframe has its video frame number increased by the number of video 
frames in the original scene i. The other appended keyframes are 
assigned video frame numbers sa that the number of inbetweens between 
any two appended keyframes is the same as the number of inbetweens 
between the corresponding keyframes in scene 2. That is, splicing a 
copy of scene 2 onto scene 1 preserves the relative timing of all the 
keyframes. The splice program leaves scene 2 unchanged. 
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If all the nonrempty scenes in a .SPLICE command dine have already 
been compiled for playback, then the spliced scene can be played back 
eo without compilation after the splice program is finished. 


If an error occurs while a .SPLICE command is being executed, all 
scenes in the command line are left unchanged. 


Ex ung le: -SPLICE DiaAdl Bi «Crk. 
eplices lo copy of scene 4, 1 copy of scene B, and 1 copy 
of scene C Cin that order) onto the end of scene Db. 
Since i*s are optional, this command could also be 
entered as .SPLICE DA BC <CR, 


Ex eumyga det ~SPLICE A 2A SBF C 2F <CR> 
splices 2 copies of scene A, 3 copies of scene F, 1 copy of 
scene C, and 2 mare copies of scene F tin that order) anto 
the end of scene A. 


Ex aun les «SPLICE WALK CYCLE 1@ STEF HOF SEIF JUMP <CR> 
splices 18 copies of a scene named STEF, 1 copy of a scene 
named HOF, 1 copy of a scene named SKIF, and 1 copy of a 
scene nmaned JUMF Cin that order) anta the end of a scene 
named WALE CYCLE, 


Ely amped ees ~SFLICE A S «CR 
splices 3 copies of scene A onto the end of scene A. (The 
new scene A will contain 4 copies of the old scene 4.) 
Ge This command line is in shorthand form. It means the same 
thing as .SFLICE A BS A «CR. 


Ex aunp les ~SPLICE A ACK 
splices 1 copy of scene A onto the end of scene A. Thais 
command line is in shorthand form and the number "1" is 
omitted. The command means the same thing as .SPLICE @ 1 <CRe 
ar as .SFPLICE A 1 A ACR. 


EM &mpd es ~-SPLICE BA LCR 
splices 1 copy of scene A onta the end of scene FE, If 
SBCene EB was initially empty, this command makes scene Ba 
capy of scene A. 
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G.3 MERGING SCENES - 

System IV allows you to merge action into a scene from other 
Scenes. You car select the video frame number or numbers at which the 
merged action begins. 


The merge program modifies existing scenes. You cannot use the 
program to create a new scene or to lengthen a scene by merging in 
action before the first video frame or after the last video frame. 


To merge action inta & scene, enter 
MERGE SCE VF1 SCE1 PARAMS VF2 SCES PARAMS2S ... VFi SCEi FARAMSi <CR> 
wheres 


SCE is the name af the scene that action will be merged 
into. 


Each SCEi is the name of a scene that action will be merged 
from. 


Each VFi is the video frame number in SCE where merged 
action fram SCEi will begin. 


Each FPARAMSi lists the parameters from SCE that will be 
merged inta SCE. 


You can use the merge program to animate asynchronous moves. For 
example, ta animate two balls bouncing at different rates, you can 
animate the balls individually in seperate scenes, then nerge the 
action together. 


ny 


Here’s what happens when you merge action from scene 2 inte 
scen@ 1, Suppose that the action from scene 2 should begin at video 
frame number VF of scene i. System IV makes a tLamporary capy of scene 
ee This copy will be deleted after the merge command is completed. 
System IV executes the command 


~MOVE_ALL_EF 1 VF <cCR> 


on temporary scene 2. For each parameter not in the command Line, its 
value is locked out in each keyframe af temporary scene 2. For each 
parameter in the command line, its motion information is unchanged. 
Temporary scene 2 is inserted into scene 1 as follows. If a keyframe 
in scene 1] and a keyframe in temporary scene 2@ have the same videa 
frame number, the values and motion information for the parameters in 
the command line are copied from that keyframe in temporary scene 2 ta 
that keyframe in scene tL. [If a keyframe in temporary scene 2 does not 
have the same video frame number as any keyframe in scene ly, then that 
keyframe in temporary scene 2 is inserted inta scene 1 as a new 
keyframes If the video frame number of a keyframe in scene 1 is 
inbetween the video frame numbers of two keyframes in temporary scene a 
2, then the values of the parameters im the command line will be locked 7 
Gut in that keyframe. 


e 


SYSTEM IV USER*S MANUAL CREVISTION 3. 1) PAGE iii 


Tf an error occurs while a .MERGE camnand 16 being executed, all 
scenes in the command line are left unchanged. 


Ex amp Let 


Examples 


Example: 


Ex amp 1 es 


Ex aun les 


EX amp les 


Examples 


Ex aun Les 


»MERGE A il &B .RED 1 .BLUE_ 1 .GREEN_1 <CRs 
merges the background colors from scene EB into scene A, 
starting at video frame 1 in scene 4A. 


~MERGE WALK CYCLE @ HEAD SHARE HEAD .CENTER_X .ROTATE <CRe 
merges parameters from the scene named HEAD SHAKE into the 
scene mamecd WALE CYCLE. The merged action will begin at 
video frame 8 in WALE CYCLE. The parameters to be merged 


are the node HEAD’s .CENTER_X and .ROTATE. ~ 


»~MERGE C 271 8B Si .COMPAS .INCLNT .ROTATE 185 4 Si .SIZE <Cr} 
merges section 176 .COMFPAS, .INCLNT, and .ROTATE parameters 
from scene HB into scene C, beginning at video frame 271 in 
scene C, and then merges section i*s .SIZE parameter from 
scene A into the new scene C, beginning at video frame 185 

in scene C. 


«MERGE Bo 1 A NODE LPARS <CR: 

merges the parameters in the parameter group named 

NODE _PARS from scene A into scene B, beginning at video 
frame join scene &, 


«MERGE F 1 A Si .SEL_HORIZ FG .SET_FG_1 .LOW_FREQ_ SEC .WFM_1 
Merges parameters from scene A into scene F, beginning at 
Video frame 1 in scene F. The parameters to be merged are 
section 1*s horizontal function generator routing and the 
section l*s function generator 1L frequency and waveform. 


»MERGE A S B Sl ALL SS ALL. <CR> 
Merges parameters from scene BH into scene A, beginning at 


Video frame S im scene A. All of section is and section 2's 
parameters are to be merqedc. 


»MERGE & & B ALL <CR> 
merges all parameters from scene BR into scene A, beginning at 


te 


video frame S in scene &. 


~MERGE B i C (S1-S5) (. ROTATE) <CR> 

marges parameters from scene C into scene B, beginning at 
video frame 1. The parameters to be merged are the . ROTATE 
parameterf sections 1, 3, and 3. 


ZO 
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G.4 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the @ 
purpose OF dacumentation. Section E.15 contains a complete discussion 
of how ta include motes. 


G.5 CREATE A COMMAND FILE 


You can store System IV commands im a disk file so that you can 
calloup the commands later by entering the file name. Instructions far 
creating command files are in section E.25, 


G.4 NAME SCENES 


If you want to assign alternate names to your scenes, use the 
»NAME SCENE command. [If you make a mistake, re-enter the «NAME SCENE 
cammancd . If you wish toa replace the old alternate name with a new 
alternate name, use the . NAME SCENE cammand again with the new 
alternate Name. 
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H. FLAYBACK MODE 


. 3 In playback mode you will-be able to see your animation, 

° inbetweens and all. You can watch it running at normal speed or in 
slow motion. You can stop it, @xamine it, flip between frames, and 
touch up colors. 


To enter playback mode, the command is 
»PLAYRBACKE <CRo# 
The lamp oon that switch will go on. 


Figure H.1 shows the information that appears on the alphanumeric 
display when you enter playback mode. 


The top part of the display is a menu of 6 items that you can 
select and change. Item 1 shows the name of the playback scene in the 
field lab@led *XXXXXXXXXXXXxXxX*. Item 2 shows the method of playback in 
the field labeled *“YYYYYYYYYYYYYYY". Item 3 shows the playback speed in 
the field labeled “NN*. Item 4 shows the starting video frame number 
for playback in the field labeled “WWWW". Item 3 shows the final video 
frame number for playback in the field labeled *“Z777". Item & shows 
the numbers of the sections that will be displayed during playback in 
the field labeled "“NUMI NUM2 ... NUMi’. 


Before System IV can play back a scene, it must take some time to 
Plan the scene*s inbetweens. The *“SSSSSSSSSSSSSSSSSSssssssssssss" 
Yfield below the menu shows whether or mot this planning has alread 
p 
been come. Section H.? contains a complete discussion. 
fp 


System IV has two methods of playback. If you select “om the fly’ 
Playback, then System IV creates your inbetweens during playback. I¢ 
you gs@lect “from mass store® playback, then System IV creates your 
inbetweens prior ta playback and stores the inbetweens in a file. By 
default, System IV plays back *on the fly* because this method requires 
considerably less file space. However, sometimes System IV can*t keep 
up Tan the fly* if your animation is complex. Tf this happens, try 
playback “from mass store". 


You can @xit playback mode by selecting any other mode. 


(1) PLAYBACK XXXXXXXXXXXXKX (2) YYYYYYYYYYYYYYY CS) AT SPEED 1/NN 
(4) START FRAME WWWW CS) END FRAME 2222 
(6) SECTIONS DISPLAYED NUMI NUMS ... NUM 


SSSSSSSSSoSssssssssssssssss 


uF 
th 
in 
ui 
iF 
in 
a 
ee 


@ FIGURE H.i -~ ALPHANUMERIC DISFLAY FOR PLAYBACK MODE 
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Hal INITIALIZATION 


When you first enter playback mode, a menu of 6 items appears on 
the top of the alphanumeric display. 


Item 1 shows the name of the playback scene. 

[tem 2 shows the method of playback. 

[tem 3 shows the playback speed. 

[Item 4 shows the video frame number that playback starts on, 
Item 5S shows the video frame mumber that playback ends on. 
Item 6 shows which sections are displayed during playback. 


If the information on the alphanumeric display does not describe 
what you want to see during playback, you may change some or all of the 
information. The items on the top of the screen will be updated ta 
reflect your modifications. 


To change item 1, enter 1 SCE <CR> where SCE is the name of the 
scene you want to play back. 


Ex ang | es l B SCR? makes scene EB the playback scene. 


To change item 2, enter 2 <CR?. Ttem 2 toggles between “ON THE FLY" 
and “FROM MASS STORE" each time you do this. 


To change item 3, enter 3 NUM <CR> where NUM is the mumber of times 
you want @ach video frame displayed. NUM must be 
an integer from 1 to 68. 
Examples: 3 2 ¢OR> makes playback half speed. 
3 1 CK? makes playback full speed. 


To change item 4, enter 4 NUM <CR> where NUM is the video frame 
number that you want playback to start on. 


Nokes 4 CRS CK? starts playback on the first 
Video frame of the scene. 


Example: 4 17 <CR> makes frame 17 the start frame. 


To change item 3, enter S NUM <CR> where NUM is the video frame 
number that you want playback to end on. 


Note: & fCRECR? ends playback on the last 
Video frame of the scene. 


Example: 3 98 <CR> makes frame 98 the end frame. 
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To change item 4, enter 6 SEC! SEC2 ... SECi <CR> where each SECi 
is the name or nmumber of a section that you want 
disolayed during playback. 


Note: & <CRPACR> displays all sections. 


Example: 6 2 3 <CR? displays only sections 2 and 3. 


After the information on the alphanumeric display correctly 
describes what you want toa see during playback, enter 


FORWARD <CRo# 


System IV needs some time to digest the information you entered. When 
Syetem IV is ready ta proceed, the lamp on the .FORWARD switch goes on. 
The picture displayed will be the start frame for playback. This frame 
will be displayed until you take some action. The following sections 
describe the action you can take. 
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2 PLAYING BACK THE SCENE 


Tf you enter @ 


»FORWARD <CRi# 


again, System IV will play back your scene. Each time you push .FORWARD 
after the first time, System IV will play your animation back one more 
time. 


H.S STOPPING FLAYBACE 


While your animation is being played back, you may stop it by 
pushing the .STOF switch. The conditions for using the .STOF switch 
aren 

» The lamp on the .STEF switch must be off, 


oe Flayback must im progress (that is, your animation is 
being played back under computer control). 


The .STOF switch is used to halt your animation in midstream. 


Het RESETTING FLAYBACE 


When your animation is not being played back (you stopped it in ie 
midstream, “it never started, or it is done) you can return to playback 
initialization by entering 


»RESET <CR o% 


The lamp on the .RESET switch will light momentarily, then the lamps on 
the .RESET and . FORWARD switches will go off. 
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H.S SINGEE STEF MODE 
When your animation is not being played back (you stopped it in 
midstream, it never started, or it is done) and the lamp on the 
«FORWARD switch is on, then you may step through the frames of your 
animation one at a time, either forwards or in reverse. Enter 
~STEP <CR e 
The lamp,on that switch will goa on. To step forward one frame, enter 
»PORWARD CR ba 
To step backwards one frame, enter 
»REVERSE <CR 


Toa exit step mode, enter 


The lamp oon that switch will go off. You must @xit step mode before 
you can touch up colors. 


H.& MAKING A VIDEQ FRAME INTO A KEYFRAME 


midstream, it never started, ar it is dane) and the lamp on the 


i When your animation is mot being played back (you stopped it in 


«FORWARD switch is an, you can make the picture you see on the CRT into 
a keyframe. To doa this, enter 


.KEEF_IT <CR>* 


if this causes a new keyframe ta be created then all parameter values 
in the new keyframe will be locked out. If this does not cause a new 
keyframe to be created then the fairing information on the old keyframe 
will be retained. 


if you create a new keyframe with .EKEEF_IT and then modify the kheyfrane 
by adjusting parameter values, remember to delete the lock fairings for 
the parameters that you adjusted. Otherwise your adjustments will be 
lost the next time you play back the scene. 
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H.7 TOUCHING UF COLORS 


When your animation is mot being played back Cyou stopped it in x ) 
midstream, it never started, or it is done), the lamp on the .FORWARD j 
switch is on, and the lamp on the .STEF switch is off, you may touch up 

the colofts you will see when your animation is played back. This 

should be done for colors that remain constant throughout the scene, or 

the results will be unpredictable. 


The touched up colors are temporary and will go away the mext time 
the scene is compiled (refer ta section H.9). If you want to put the 
touched up colors into your keyframes, you should do a .KEEF_IT on one 
af the frames of the scene that ifs mot already a keyframe. The .KEEP_IT 
will copy the mew colors to a keyframe. When you get back into animate 
mode you can move the coalars from that keyframe to all other keyframes 
im the scene. 


Toa touch up colors, enter 
»~ADIJUST COLORS <CRo# 


The lamp on that switch will go on and the lamp on the .FORWORD ewitch 
will go off. The picture will not change. 


Now, attach color parameters to the shaft encoders and adjust the 
colors. You can adjust any parameters you like, but System IV will 
“remember* only the new colors. When you are finished, enter 


»~ADJUST COLORS <CR># @ 


again. The lamp on that switch will go out and the lamp on the 
»-FORWARD switch will go on. The picture displayed will be the start 
frame for playback. You are now ready to play back your scene with the 
new colars. 


H.8 INCLUDING NOTES WITH YOUR ANIMATION 


System IV allows you to include notes with your animation for the 
purpose Of documentation. Section E.1S contains a complete discussion 
of how ta include notes. 
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Hv? THE PLAYBACK COMPILER 


‘Before you can play back a scene, System IV needs some time to 
digest the information in it. The playback compiler prepares your 
scene for playback. The compiler does three things: 


a Tt°checks your keyframes for invalid fairirngs and 
replaces invalid fairings with default fairings. 


a [t converts the information in your keyframes into 
& format Suitable for real-time playback. 


recipe [tk changes locked out values in your keyframes toa 
true values go that keyframes with locked out values 
will agree with the pictures you see during playback. 


Your scene must be compiled before you can play it back the first 
time. It must be recompiled when you change the scene by executing any 
af the following commands between playbacks! 


» BLEND »AMAKE EF oR LIN 
»~DELETE FAIR »MERGE oh SF 
» DELETE EF «MOVE ALL EF WR SES 
»FS »MOVE EF » SF 
» HOLD WMOVE PARAM »SFS 
. INSERT »PS OLIN SPLICE # 
» LINEAR oH OES 
(iJ (% BLEND and .SFLICE do mot always require recompiling. 
Refer to the discussions in sections G.1 and G.2. 


All your scenes must be recompiled if you make any changes to your 
control structure that cause the control structure to be recompiled. 
Refer to section E.26 for a list of commands that cause System IV to 
recompile your control structure. 


In playback mode, the alphanumeric display shows you whether or 
nat the current scene needs ta be compiled before you can play it back. 


"READY TO FLAY BACK INBETWEENS" 
means that the scene is already compiled. 


"NOT READY TO FLAY BACK INBETWEENS*" 
means that the scene requires compiling. 


“COMPILING THE SCENE" 
means that the compiler is working. 


The amount of time required to compile a scene for playback 
dapends mainly on the complexity of your control structure, on the 
number of keyframes in the scene, and on the number of parameters that 
change. You can greatly reduce playback campilation times by 
deactivating as many parameters as possible. 
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H.9.1° CORRECTION OF INVALID FAIRINGS 


Before you play back a scene, the System IV checks your keyframes 6 
for invalid fairings. If the scene contains any invalid fairings, , ‘ 
System IV changes them to default fairings and prints a report 

indicating which fairings have been changed. Refer to section N for a 
camplete list of default fairings. 


For @ach parameter that you can fair, System IV stores 2 fairing 
symbols in each keyframe: a left fairing symbol and a right fairing 
symbol . 


The left fairing symbol indicates how to create the inbetweens to 
get ta the keyframe from the previous keyframe. In other words, it 
indicates the type of mation going “in’ to the keyframe. 


The right fairing symbol indicates how to create the inbetweens to 
get from the keyframe to the next keyframe. In other words, it 
indicates the type of motion going “oaut"’ of the keyframe. 


Figure H.9.1 shows a sample fairing correction report. The field 
labeled *“XXXXXKXXXXXXKXK* contains the scene name. The fairing symbols 
that can appear in a fairing correction report are: 


SLOW FAST SLOW slow fast glow motion 

SLOW FAST slow fast motion 

FAST SLOW fast slow motion 

LINEAR linear motion 

HOLD hold matian 

SMOOTH IN BETWEEN fairing passes through keyframe 
FR SLOW FAST SLOW rotational slow fast slow motion 
RO SLOW FAST rotational slow fast motion 
FRLFAST SLOW rotational fast slow motion 
KLINE AR rotational linear motion 

RU SMOOTH, IN BETWEEN rotational fairing passes through keyframe 
FHASE LINEA phage linear motion 

LOGE fairing locks out keyframe 


SCENE XXXXXXXXXXXXXX INVALID FALIRINGS CHANGED TO DEFAULT FAIRINGS 


NODE PARAMETER KEYFRAME LEFT FAIRING SYMBOL RIGHT FAIRING. SYMBOL 
St SIZE 2 LOCK 
3 HOLD 


FIGURE H.a%.1 -- A SAMPLE FAIRING CORRECTION REPORT 
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An Example: 


Ss... you make &@ scene that has 3 keyframes and then you enter 


»HOLD S1 <=SIZE 1 3 <CR> 
«SF S1 .SIZE 1 2 <CRs 


After these two contradictory commands are executed, the fairing 
symbole in your scene are: 


KF f Left Fairing Symbol: DEFAULT 
Right Fairing Symbol: SLOW FAST (from .SF command) 


KF 2 Left Fairing Symbol: SLOW FAST (from .SF commancl) 
Right Fairing Symbol: LOCK (from «HOLD command) 
KF 3 Left Fairing Symbol: HOLD (fream .HOLD commanc) 


Right Fairing Symbol: DEFAULT 


The fairing symbols imply that System IV should use slow fast 
motion between keyframes 1 and 2. However, the LOCK and HOLD fairing 
symbols between keyframes 2 and 3 make na sense. To resolve the 
ambiguity, System IV changes the LOCK and HOLD fairing symbols to 
DEFAULT and uses default motion between keyframes 2 and 3. To inform 
you of these fairing symbol changes, System IV generates the report 
shown im Figure H.9.1. 


eo 
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H.ig REMOTE PLAYBACK 


You can make System IV play back under remote control for the 
purpose of taping your animation. You do this in remote mode. Enter 


»REMOTE <CR oe 
The lamp on that switch will go on. 
System IV can accept commands from two different remote panels. 
Refer to sections H.1%.1 and H.18.2 to determine which remote panel you 
have at your installation. Follow the instructions given for your 


particular panel. 


To @xit remote mode, wait until System IV finishes playing back 
your animation, then enter 


»REMOTE <CR>#* 


again. The lamp an that switch will go off. 


H.i@.1 THE NEW REMOTE FANEL 


You should follow the instructions in this section if your remote 
panel switches are labeled 


»CUE START  .STOr 


Pies 

? 

\ 
Wy 


Follow the steps below to play back your animation. 


1. Push .CUE to cue System IV for playback. The lamp on 
that switch will go on if it was off, 


<. Push .START or send a start pulse. System IV will play 
hack your scene once. 


ae To play back your scene again, go back to step 1. 


The .STOF switch on the new remote panel is equivalent to the 
-STOP switch om the System IV control panel. 


While the new remote panel is enabled, System IV does mot allow 
you toa perform other playback functions such as stepping through frames 
and touching up colors. [If you want to perform other playback 
funckions, @xit remote mode first. 
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H.i@.2) THE OLD REMOTE PANEL 


© You should follow the instructions in this section if your remote 
panel switches are labeled 


«RESET .FORWARD START .STOF 
Follow the steps below to play back your animation. 


1. Th the lamp on the .FORWARD switch is already on, skip 
this step and go on to step 2. Else, push .FORWARD to 
light the lamp on that switch. 


2 Fush .FORWARD again. The lamp on that switch will 
blink and System IV will wait for a start pulse. 


“3. Push .START or send a start pulse. System IV will 
Play back your scene once. The lamp on the . FORWARD 
switch will stop blinking when playback is finished. 


4. TO play back your scene again, push .RESET and go back 
to step 1. 


The .FORWARD, .STOF, and .RESET switches on the old remote panel 
are equivalent to their counterparts on the System IV control panel. 


While the ald remote panel is enabled, System IV can perform other 
© Playback functions such as stepping through frames, touching up colors, 
etc. 


H.li CREATE A COMMAND FILE 


You can store System IVY commands in a disk file so that you can 
call up the commands later by entering the file name. Inetructions for 
creating command files are in section E.25. 
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I. THE RFU DISPLAY 


Inethe lower right corner of the alphanumeric display, you will z ) 
566 information provided by the Raster Frocessing Unit. You can use 
this information in animate mode and playback mode. 


Figure I.1 shows what appears on the display. The field labeled 
"KXXXX* contains the video frame assignment of the last picture shown. 
The field lab@led “YYYY" contains the current video rate. The field 
labeled *22* contains the picture dimension of your working space, 
@ither "2D" or “Sbp", The stars on the display warn you when geometric 
distortions occur. 


The field labeled “XXXXX* functions as a frame counter. During 
playback, it counts the pictures as they are displayed. The number 
associated with a picture is called the “video frame assignment’ of 
that picture. If you are playing back your animation at frame rates, 
there is one picture for every video frame. If you are playing back 
your animation at field rates, there are two pictures for every video 
frame except the last frame. 


The T2 stars an the alphanumeric display warn you when geometric 
distortions occur. When you are using a combination of geometric 
parameters, the parameters sametimes interact to produce distortions in 
the picture. When distortions occur, one or more stars on the display 
will be replaced by the letters of the alphabet. The letters that can 
appear are A,B,C,D,E,F,G,Hzal,J,k,L. 


If you are adjusting a geometric parameter and you see letters in : 
place of stars, try adjusting the parameter to a less extreme value. 
If you see the letters in playback mode, you should return to animate 
mode, adjust geometric parameters ta find out which one is causing the 
problem, and set that parameter to a less extreme value. 


VIDEO FRAME XXXXK % % H 
VIDEO RATE Y¥YY 36 46 4 
VIDEO DIMENSION Zi %& & & # 


FIGURE I.1 -- RPU STATUS DISPLAY 
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J. SUMMARY OF SYSTEM IV ERROR MESSAGES 


ef System IV puts a blinking G@rror message at the bottom of the 

alohanumeric display when System IV cannot execute a cammand line 
because the syntax is invalid or there is some other problem. 
Below you will fine: 


&) the error message, 
b>) the cause, and 
Cc) corrective action to try (not guaranteed to work). 


Error messages mot shown below can be found in Data General’s "RDOS/DOS 
Command Line Interpreter Users Manual". 


lad ALL SHAFT ENCODERS IN USE 

6b) You tried ta attach a parameter to a shaft encoder when all 
encoders were im use. 

c) Detach a parameter from an encoder, then try again. 


ea) ALTERNATE NAME EXISTS 

b>) You attempted toa define an alternate name for a symbol that 
already has one. 

G). If you want to change the name, use the .RENSME command. 


2a) AMBIGUOUS OR INVALID USE OF "ALL? 
b>) You entered am “ALLY in your command line that could not be 
a replaced with any parameters that make sense for the 
r J particular cammand., Alga, .MOVE FARAM reports this 
error if your command line contains a number that can be 
interpreted as @ither a keyframe number or a section. 
&) If the error came from .MOVE PARAM, try using permanent 
section names instead of mumbers for your sections. 
Else, enter the cammand line again without the "ALL". 


4a) ANIMATION MUST BE UFDATED 

ka) You tried to retrieve old animation that is not compatible 
with the current revision of the System IV software. 

ce) Exit System IV and follow the procedure in section L of 
this manual for updating animation. 


wad ANIMATOR INFUT LOST 
bd) System IV erased same of your commands from memary to try 
ta get enough memory for playback. 
c) Don*t enter more commands until System IV catches up with 
you. 


6a) ARTWORK NOT SECTIONED 
b> You forgot to section your artwork. 
c) Try .AUTO SEC, .MANUGL SEC, or .SFECTAL SEC. 


7ad CAN? T REEF UF 
wl b>) System IV is unable to play back your animation at the 


rT i correct speed. 
= c) Simplify your animation, or try the other playback mode. 


Ga) 


Fa) 


lad 


im) 


liad 


ta) 


La) 
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CANNOT INSERT NODE IN FOREST 
You tried to create a node in a non-hierarchical manner. 
Create the node in a way that preserves a hierarchy. 


CANNOT LENGTHEN SCENE BY MERGING 

You tried to merge action into a scene prior to the first 
video frame of the scene or after the last video frame. 
Merge in action from a shorter scene, or change the video 
frame number where the merged action begins. 


CANNOT MODIFY VFA 

You tried to move one keyframe past another keyframe in 
time with a .MOVE EF or . MOVE ALL EF command. 

Try a different video frame number in your command line. 


CAN? T SECTION ARTWORE 
System IV could mot section your artwork automatically. 
Try manual sectioning. 


DELTA-FHASE NOT ACTIVE 

You tried to specify a .PS_ LIN fairing on a phase parameter 
when the corresponding delta phase parameter was inactive. 
Activate the delta phase parameter, or choose a differant 
fairing. 


DUPLICATE ENTRIES IN FARAMETER LIST 

You entered a parameter list for .MOVE PARAM that contains 
two parameters of the same type, i.@. two .SIZE parameters. 
Enter a parameter list that contains no duplicates. 


END FRAME SHOWN 

You tried ta step forward past the last video frame of 
playback. 

Step in the other direction, or exit step mode. 


ENTRY NOT FOUND 

Your canmmand line contains an entry that System IV cannot 
recognize. 

Check the spelling im your command line. 


FILE DOES NOT EXIST 

You tried to get a cantroal structure that does not exist, 
or you tried to load a waveform that does not exist. 

Try another cantroal structure name or waveform file mame. 


FILE SFACE EXHAUSTED 

All available disk space if used up. 

Simplify your control structure, delete some keyframes, try 
on-the-fly playback instead of mass store playback, or 
delete animation from the disk. 


FUNCTION GENERATOR ROUTE NOT SELECTED 

You tried ta route a function generator without specifying 
which route. 

Select a route first. 


19a) 
bi) 
@) 


ewe) 


b) 


c) 


ela) 
b) 
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# 


ILLEGAL COMMAND FOR RFU 
Software or hardware bug that needs fixing. 
Enter the problem in the System IV lag. 


IMPROPER PARAMETER CORRESPONDENCE 

You entered *from* and “to"* parameter lists for .MOVE PARAM 
that do not correspond. 

Enter parameter lists that correspond. 


INSUFFICIENT CONTIGUOUS BLOCKS 

You tried playback from mass store when insufficient disk 
space remained. 

Try on-the-fly playback, or delete animation from the disk. 


INVALID FAIRING FOR FARAMETER 

You specified an invalid fairing for a parameter. 

$0 to section N of this manual and find a correct fairing 
for the parameter, 


INVALID INFUT 

System IV could not interpret your command line. 

First check the spelling, then the syntax of your command 
line. Enter it again, this time correctly. 


INVALID START OR END TIME FOR FLAYBACK 
The start frame for playback is greater than the end frame. 
Change the start frame or end frame or both. 


INVALID VF4# 

You entered a video frame number greater than the number of 
Video frames in your scene, 

Enter a valid video frame rmumnber. 


REYFRAME DOESN’ T EXIST 

You entered a keyframe number greater than the number of 
keyframes im your scene. 

Enter a& valid keyframe mumber., 


MAX EER EXCEEDED 
You tried ta make 18,888 keyframes im one scene, 
Delete same keyframes from the scene. 


MAX. ROTATION COUNT EXCEEDED 
You specified too many rotations in a rotational fairing. 
Reduce the number of rotations. 


MAX VEH EXCEEDED 
You tried to build a scene with more than 9,999 video frames. 
Make the scene shorter. 


NAME ALREADY IN USE 

You tried to define a mame that is already in use. 

You probably used the name for something else already. Ty 
angther mame. 


Oa) 


mF a) 


28a) 
ky) 


29a) 
b) 
c) 


43 x ) 
b) 
co) 
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NAME NOT FOUND 
Your command line contains an unrecognizable symbol. 


Check the spelling in your command line, = ) 


NAME TOO LONG 


Your cammand line contains a symbol more than 14 characters 


long. 
If defining & mame, use a shorter name. Else, check 
spelling. 


NO ACTIVE FARAMETERS 

You tried to exit control structure mode after you 
deactivated all parameters. 

Activate some parameters and try again. 


NO ANTMATION ON SCENE 
You tried to play back an amoty scene. 
Play back a scene that contains at least 2 keyframes. 


NO FLIF REFERENCE FRAME 

You tried to flip through keyframes when no reference frame 
was established. 

Do a .FETCH EF to establish a reference frame, then try 
again. 


NO FUNCTION GENERATOR SELECTED 

You tried to change a waveform or frequency range without 

specifying a function generator first. ks 
Specify a function generator, then try again. ¥ ” 


NO MORE MEMORY 
System IV uged up all available memory. 
Simplify your comtrol structure. 


NO FICTURE TO EXCHANGE 
You tryed an .XCHNG before you saved a picture with .FUSH. 
Save a picture with .PUSH, then try .XCHNG again. 


ONLY 1 SECTION 
You tried .MANUAL SEC or . ADJUST SEC with aniy 1 section. 
Specify more sections, or try .SPECIAL_SEC. 


PARAMETER INACTIVE 
You tried to use an inactive parameter. 
Activate the parameter, or use another parameter. 


PICTURE NOT FROM A KEYFRAME 
come from a keyframe. 
Do a .FETCH_EF, then try again. 


PICTURE NOT FROM ANIMATE SCENE 
You tried .MAKE_EF in animate flip when the picture was not 
from the current animate scene. 
Do a .FETCH KF, then try again. 


) 


toa} 
In) 
> 


4? a) 
In) 


c) 


43a) 
i) 


@) 


a> 
ky} 
co) 


wilad 
ki) 
tl) 
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PECTURE TOO LONG FOR RFU 
You tried toa use too many sections for the hardware. 


Reduce the number of gections. 


REF. SCENE CAN’ T BE ANIMATE SCENE 

You tried an .INSERT with the animate scene as reference 
Scene. 

Choose another reference scene, 


RESECTION AkTWORE 

You changed the number of sections with «NUMBER SEC but did 
nat resection your artwork. 

Try . MANUAL SEC or .SPECTAL SEC. 


RFU HARDWARE ERROR 
Software or hardware bug that needs fixing. 
Enter the problem in the System IV log. 


SCENE HAS NO KEYFRAMES 

You tried to lengthen a scene by blending or splicing an 
anpty scene onto it. 

Try & monc-empky scene. 


START FRAME SHOWN 

You tried to step reverse past the first video frame of 
playback. 

Step in the other direction, or exit step mode. 


SYMBOL TABLE OVERFLOW 
You tried to define 32,768 geometric nodes or 32,7648 
parameter groups. 


Do nok tery it again. 


TOO MANY FATRINGS 
Your animation contains too many fairings. 
Simplify your animation. 


TOO MANY SECTIONS 
You specified too many sections in the NUMBER SEC command. 
Use fewer sections. 


All other errors - including machine going dead 
Software or hardware bug that needs fixing 
Enter the prablem in the System IV log. 
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E. SUMMARY OF SYSTEM IV RESERVED WORDS 


This section contains a list of the words that you can’t use to oO 
name sections, scenes, nodes, ar parameter groups. System IV already , 


attachas a spe@cial meaning to each of the words below. 


FOR SAFETY BRuL oP_OF DISK 


lL INSU TYE Im DRIVE 
2, GOT Woods 


3. DR DPY ane Yompg PLL DSK FILS OwTO TAYE, 


4. FDUMP/L NOTE: THEY CANNOT BE /NDIVOUMLY Accessed, tes 
. Ende TRPe musT Be exlordED ONT A 
Cleon PSK To GET AT A PARPOLAT Fue 


To cK Pho TAY loPDIN G- 
©. Flom/- 


Li. 
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ARCHIVAL STORAGE AND RETRIEVAL OF YOUR WORK 


‘There are four "stand-alone" pragrams to help you manage 


@... storage and retrieval of your animation. (Stand-alone 
a means that these programs are mot executed fram within System IV 
but rather they are run from Data General’s RDOS operating system). 


L.d 


SAVING YOUR ANIMATION ON TAFE 


SAVONTAFE is & program which will save your animation on 


a cartridge tape. There are two ways im which this program can 


listing of 
on the digplay screen. 


the 


If you have a new cartridge tape with nothing saved 
arn it, ar a& previously used tape with nothing on it 
that you care ta preserve, then enter: 


SAVONTAPE/E Namel Names ... Namei <CR> 


where Namel ... Namei are the SYSTEM IV names that 

you used to CREATE (tar . RENAME) your animation. 

Since running the SAVONTAPE program in this mode 

(i.e. the /B aption which stands for Beginning of tape) 
will @rase any previously existing files on the tape, 
the program will give you a chance to change your 

mind. Tt will type: 


THE “EB OPTION WILL ERASE ANY FREVIQUSLY EXISTING 
PILES ON THE TAFE. TYFE CONTROL-A TO ABORT 
HIT CARRIAGE RETURN TO CONTINUE. 


Tf you hold down the CONTROL key and strike the 

A key, the program will abort and the tape in the drive 
will mot be altered. If you strike the RETURN key, the 
pragram will continue. 


Tf you have a& cartridge tape and you want to preserve 
its contents, you can add animation files to the end 
af the tape by entering: 


SAVONTAFPE Namel Name? ... Namei <C> 


either mode, as the animation is written to the tape, a 
all the files which make up. the animation is displayed 


Animatian corresponding to @ach Namei is written to a seperate 
tape file. When the program has finished writing the tape, a label will 
be printed on the printer which names the animation in each tape file 
(including previously existing animation). 
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For example, let*s say that you are starting with a fresh tape, 
and you enter: 


SAVONTAFE/E RUN JUMF BOW <C> oOo 
At the end of this save, your label will look Like this: 


HEKKKE KE KKKKREKRKKRHKKRKEME KERR KREMER ERRERE HERE 


% % 
% SYSTEM IV ANTMATION % 
*% Date Time ¥% 
¥* He 
*® MTSIa RUN * MTS*i JUNE Ke 
* MTG:2 BOW # 
% ® 


HEME E ENR ERE KEKE EKER ERE RE KEM EMRE RE REEE REE KEK 
FIGURE L.1 -- SAMPLE TAFE LABEL #1 


Now, using the same tape, let's say that you enter: 
SAVONTAPE FLAY CIRCLE 


at the end of this save your label will look like this: 


RHE IE EEE EE IEE RR ERE IEE EE EE EE RE 


*% % 
% SYSTEM IV AN TMAT ION 
% Date Time % 
% ‘ He 
*% MTPeow RUN %* MTS 1 JUNE % 
% MTSGi2 BOW *® MTGIS FLAY % 
% MTGI4 CIRCLE % 
% ¥ 


KEKE REE RHEE RE RE RE RE MER EERE REE ERE MEER EEE KE EH 
FIGURE L.2 -- SAMPLE TAPE LABEL #2 
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Error Conditions: 


There are various conditions which the SAVONTAFE program 
Will detect as being in error. For example, the animation whose 
name you specified may not exist in the current directory, or the 
tape you insert into the drive may be write locked, or there may 
be hardware errors detected in writing to the tape, etc. In each 
Case an error message is typed by the program on the display screen 
when the error is detected, and the program terminates its operation. 
The error messages are meant to be self-explanatory, and hence the 
appropriate corrective action to take should also be clear. 
Some examples follaw: 


1) Suppose you type the following command: 
SAVONTAPE HARRYL TITLES 


and suppose alsa that animation named TITLES does 
not exist in the current directory. The program 
will save HARRY an the tape but when it finds that 
TITLES does not exist, it will type: 


ara NO ANTMATION FILES EXIST NAMED TITLES 
ooo TARE FILES THRU MTain WRITTEN 


where MT@in is the last tape file written (in this 
case it will comtain HARRY). Your label will be 
printed and will list the name of each animation file 
on the tape up to but mot including TITLES. 


2 Suppose that you typed the same command as in example 
l above, but that the animation files named HARRY1 
actually existed in another directory and that they 
had been linked to by using the (RDOS) LINK command. 
In this case the program will type: 


ee A LINE WITH NAME ~-HARRYI-~ EXISTS 
CAN? T DUMP LINES 


Here, mo n@éw animation files are saved and no new 
tape label is printed. 


ce Suppose that you type the cammand as in example 1 
above and that power to your tape drive had inadvert- 
antly been discannected. In this case the program 
would type: 


#* PROBLEM WITH TAFE ~ RDOS ERROR CODE xxx 
UNTT IMPROPERLY SELECTED ~ SAVONTAFE 
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Lowe LOADING YOUR ANIMATION FROM TAFE 


LDFROMTAFE is a program which will load previously oO 
saved animation from tape onta disk. Enter, for example: 


LDFROMTAPE 2 BOW 3 PLAY 4 CIRCLE <CR> 
where thesnumbers preceeding each name are the tape 


file numbers as they appear on the label as shown 
AM OVE « 


If any animation exists on the disk with the specified 
name, then the program will display: 


¥*% WARNING ~~ SYSTEM IV FILES NAMED Namei ALREADY 
EXIST ON DISK. THEY WILL BE DELETED IF YOU CONTINUE. 
TYPE CONTROL-A TO ABORT / CARRIAGE RETURN TO CONT. 
If you do nat abort, any animation named Namei will be 


deleted from the disk and then the Namei animation on 
the tape will be loaded. 


Errarc conditions: 


The discussion under error conditions for SAVONTOFE also 
applies here. Suppose, for example, that you type! 


LDFROMTAPE 2 TITLES re) 


and suppose MT@i2 actually contained animation named JUMF. 
Then the program will stop after displaying: 


ee ERROR -- NAMES IN MT@i2 DON’ T MATCH. 
YOU TYFED =~TITLES~- & TAFE HAD ~JUME— 
Lod DELETING YOUR ANIMATION FROM THE DISK 
DLTANIMATN is a program which will delete specified 
animation from the disk to make room for new animation. 
Enhers 
DLTANIMATN Named Name? ... Namei <CR> 
Error conditions: 


The discussion under @rrac conditions above for SAVONTAFE 
also applies here. Suppose for example, that you type: 


DLTANIMATN SHAZAM 


and that mo animation by the name SHAZAM exists, wi 
The program will stap after displaying: i) 


#* NO SYSTEM IV ANIMATION FILES NAMED ~SHAZAM- EXIST 
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L.4 UPDATING OLD ANIMATION 
UPDANIMATN is a pragram that updates old animation to make 
it compatible with the current revisian of the System IV software. 
Olid animation is animation which was saved using a previous 
revision of the saftware. Ta update animation, enter 
UPDANIMATN Name <CR> 
where Mame igs the name of the animation you want to update. 
For example, ta update an animation mamed TOYS, you enter 
UFDANTIMATN TOYS <CR> 
The update program will require some time to do its work. 
After your animation is updated, you might meecd ta enter 
System IV, retrieve the animation, and adjust some parameters in 


aeder ta compensate for changes in System IV since the animation 
was made. Dan*t forget to save the updated version. 
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MM 


Relow are the parameters that are 
special .DEACTLUFPARAM command ciscussed 


The frame parameters deactivated are: 


PAGE 136 


FARAMETERS DEACTIVATED BY SPECIAL COMMAND 


deactivated when 
in section &.18, 


you enter the 
part bb. 


4 
> 
— 


» BLUE 3 GREEN 3 »RED 
»BLUE_ 4 » GREEN 4 »RED_ 4 
BLUES . GREENS WRED 


«FRAME AUX 1 
FRAME AUX 3 


oP RAMEE 


For @ach geametric mode, the parameter 


.SEEW \ 


o FRAME | 


} 
on 


as AUX 
AUX 4 


s deactivated are: 


SKEW 


For @ach section, the parameters deact 
» BLUE FG AMF 

»DELTA_LFPHASE 1 
»DELTA_PHASE 2 
»DELTA_FPHASE 3 
»DELTA_FHASE 4 
»DELTA_FHASE S&S 


»HEWLW 


»FG1_XFG2_AMF 
»FG2X3_3X4_AMP 


.SEC_A 


» SEC 


AUX 2 


.GREEN_FG_AMF .SEL_ 
WHELST . SEL 


WHBLST_FG_AMF 
»HELW 


ASK L RADIUS 


BLUE_FG 
_GREEN_FG 
.SEL_HBLST_FG 


ZX 

ivated are: 
FG AMF WSEL HELW FG 
»SEL. RED FG 
~SKEEW YX 
~SREW XZ 
»SEEW ZX 

» VANISH FTX 
» VANISH FT ¥ 
» VBLSOT 

» ¥VBLW 

« 200M 


UX_ 1 
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N. DEFAULT AND VALID MOTIONS ON FARAMETERS 


This section contains the default value, minimum value, maximum 
Value, default fairing, and valid fairing type of each System IV 
parameter. The parameters are divided into three classes: frame 
parameters, geametric parameters, and section parameters.  Farameters 
ave listed alphabetically within @ach class. 


Valid Fairing Types: 
Om no fairing 
1 - hold {. HOLD) 
a o~ parabolic {.HOLD, .LINEGR, .SF5, .SF, .FS, . SMOOTH) 
oo7 not used 
~ rotational (.HOLD, .RLIN, s RUSS, SRLSrs «RFS? 


4 
S —~ phase linear (HOLD, .R_LIN, .R_SFS, .R_SF, .R_FS, .PS_LIN) 


Default Fairings: 
@o—- ma fairing & ~ phase linear 
1 ~‘hold Yo - potational linear 
mo Limeer @o- rotational slow fast slow 
5 ~ Glow fast slow Fo - rotational fast slow 
4o~ fast slow 1@o- rotational slow fast 
3S ~ glow fast Lio- smooth 


FRAME FORAMETERS 


Valid 
Default Min Max Default Fairing 


Vad ie Value Value Fairing Type 


«BLUE 1 a i 2555 3 2 
BLUE? is 7 e555 3 2 
BLUE 3 ra is 255; % 2 
» BLUE i a 2555 z 2 
BLUES a rs 25S 3 2 
FRAME AUX_ 1 Go 2847 G47 3 = 
FRAME AUX 2 ° go 2047 2047 3 2 


FRAME _AUX_ 3 g  —BHA7 2047 3 


es 
»FRAME AUX 4 g 2847 2047 3 2 
.GREEN_ 1 is 7 2555 3 2 
GREEN 2 a Pa 255; 3 2 
GREEN 3 es (a 2555 % 2 


GREEN 4 i a 25555 
»GREEN_ 5 is a 2555 
» OVRLAP OFF NONE NONE 
wRED_ 1 g ra Pata 
RED 2 iw ra 2555 


Pod 


id ed ee Le be 


hi bho RD Ra Roe BoE 


RED 3 is os 25555 3 
RED 4 iB ‘a Plate 3 
RED 5S is us 255 3 
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GEOMETRIC FARAMETERS 


Valid r 
Default Min Max Default Fairing 
Wali Value Value Fairing Type 


3 


. CENTER _X io ~2847 2047 3 
. CENTER Bo 2847 2847 3 
CENTER. 2 go  ~BG47 2047 3 
. COMPAS B ABP AGS 8 
. INCLINT B -4gSee APE 8 
. PROPRT_X ~2047 2047 3 


oY 
* 


hh DB Bh ba 


~PROPRT _Y 82 ~2O47 2047 = 3 
«PROFRT_Z LG24 9 ~2BO47 2047 2 


»ROTATE ig ~4BIS AGO 3 
«SIZE 124, LSA6*% Oa? a 

~SREW YX ig 247 o = 
»SEEW XZ i aa? mas = 


Bob 


SKEW 2X a 2B47 3 2 
.TRNGLT_X a 2047 3 2 


. TRNSLT_Y ts 247 3 2 
. TRNSLT_Z a ~2047 2047 3 2 


* The default value for .SIZE is 15356 for sections and 1824 
for geometric nodes. 
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AMP 4 
AMF 2 
AMP 3 
AME 4 
JAMES 
AMF & 


. BLUE_FG_AMP 
»DELTA_FPHASE_1 
-DELTA_FHASE 2 
»DELTA_PHASE_ 3 
»DELTA_PHASE 4 
.DELTA_PHASE_ 5S 
DELTA_PHASE 4 


» DEF TH 


. DEPTH _FG_AMF 
WEX_BLANE 
FG _1_FRO 


»FG_1_ WE 


.FG_2 FRa 


.FG_2 WE 


FG 3 FRO 


FG 3_WE 


FG 4 FRO 


.FG_6 FRO 


»FG_6 WE 


-FGi_XFG2_ AMP 
»FG2X3_ 3X4_ AMP 
»FG3X4_SEL 

»FG6_TVFLD_ SNC 


»FREGQ_ 1 
FREQ 2 
»FREGQ 3 
«FREQ. 4 
FREQ S 
»FREQ_& 


.GREEN_FG_AMF 
-HBLST_FG_AMF 
»HBLW_ FG AMP 


«HE TGHT 


»HORIZ FG AMF 


» HBLST 
» HELW 


Default 


. Value 


‘a 
e 
w 

OFF 


MED FREQ SEC 


~WEM_ 4 


MED _FREG@ SEC 


WEM_ i 


»~MED FREQ SEC 


wWEM_ 1 


WWFEM 1 


»MED FREQ SEC 


W=WEM 1 


»MED FREQ SEC 


wWEM 4 
a 
gs 

OFF 


ig 


a] 
a 
LO 7 
35 
LA 7 
a7 


SECTION FARAMETERS 


Min 


Value 


~2847 
~247 
~2O47 
~2047 
~2O47 

‘a 

@ 

i 

a 

es 

eg 
~2Y47 
~2B47 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE: 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE: 
2047 
~ BBA 
NONE 

re) 


a 

eg 
2047 
~2O47 
BOA? 
~2G47 
~ 2047 
~ 2047 
2A 


Man 
Value 


aoa? 
247 
aga? 
aga? 
4? 
ega7 
ee 7 
1823 
1g23 
Lg235 


gas 


247 
aaa? 
NONE 
NONE 
NONE 
NONE 
MONE 
NONE 
NONE 
MONE 
NONE 
NONE 
NONE 
NONE 
NONE 
eg 7 
2g47 
NONE 
1 
32767 
ae POT 
me 7 O7 
a2 767 
ae FOF 
S27 67 
mia? 

247 
2ga7 
ea 7 

a4? 
aga? 
aa? 


Default 
Fairing 


bP id i} G4 24 tL 


& 


oo. 
wR: 
‘ae 


dSi;jpe bbe eRe eR Re Re Re 


ited ¢ 


ing 


t 
“ 


oid ts 
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Valid 
Fairing 
Type 


Rh. 


PJ RJ bh bo f 


» 
ad 


PoP bib PIP PPR PIR Ppl EP he Re RRR RRR Ree RPE Se SS SG po 
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SECTION SARAMETERS COONTINUED 


Default Min Max 
Value Value Value 


. INTENS S12 5 BBA? 
. INTENS, FG_AMP @ ~2047 2047 
-MASEL RADIUS 2047 —2BGa7T 2047 
ANGLE iw Agee 
RADIUS 2047 2047 

: a 4995 
2047 2047 


AOS 


LPHOSE_1 a 
PHASE 2 a 
PHASES B 


a 2047 
SEC AUX 1 ia ret we 
3 > AUX = pea) LY Sa? 


OFF NONE NONE 
JE_FG NONE MONE NONE 
4 FG NONE NOME NONE 
fe NONE NONE NONE 
3 NONE NONE NONE 
NONE NONE NONE 
NONE NONE NONE 
NONE NONE NONE 
i a g 
NONE NONE NONE 
NONE NONE NONE 
i CAMA NONE NONE 
SEL_WIDTH_FG NONE NONE NONE: 
. SPEC BLANK OFF NONE NONE 
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Valid - 4 
Fairing : 


Pay iy ee 


" 
oe 
y 


! 
| 


ona 
p 
Le a 


in 
Bat E 


3h OR OE OA 


F 


i 
i 
L 
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i 
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L 
i 
1 
L 
i 
i 
i 
i 


